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PROBLEM TO BE SOLVED: To suppress the diffusion 
and eluation of dye and to make it possible to accurately 
inspect and analyze it by mixing layer inorganic 
compound with the detector for measuring the dye 
generated in reaction of substance to be analyzed with 
reagent.. 

SOLUTION: POD (peroxidase), 4-AA and N-ethyl-(2- 
hydroxy-3-sulfopropyl-3,5- dimethoxyaniline (EHSDA) 
as dye precursor and bis-trisbuffer as buffer (pH of 6.5) 
are taken, and hydrogen peroxide is added to obtain 
coloring liquid. 30juL of the obtained liquid is immersed in 
1% dispersant of layer inorganic compound (synthetic 
smectite, spot adsorbed to dried filter sheet and 
untreated filter sheet, and the state off the diffusion is 
observed.. The maximum and minimum parts of the 
diameter are measured, and the area of the spot 1 in 
which the dye is diffused is obtained from the average. 
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;H y£>, 1- (x^^^^t^^) -2 

- (3, 5 -is J } ^->-4-b FU^>7 xxjl/) - 
4, 5-bX (4-^iW7>V7x^) Y 5 #V 

4, 4' -fc*X (^.yw^/) S^^x^Jl/T 
5>, N- (^Wt^^^T^/W*^^) ~ 
4, 4' -a (^^W;../) >^7x^7> ? > 
ft, 10 - (1!jjVtf1ris-jt*j\,T3.s*JJV#~)l) - 
3 , 7 - b\x (^y =^7 ^) :7 x ./?7^>Sf^ 

[0042] »YbsnTi5ife-r-sftsRfflrK#i 

.xA-jK 2-xh+y7x./-;k 1- (2-tFo 
5 - y Ffy^x^Jl/) x#y> % 2 - b F P + 
>>- 5 - y F ■ 2 - b F P*^ - 5 - J F 

+ > XT^ft F\ 2 - b F P^^-5-.yF^ 

4 - A h *zs- 2 - x F P 7 x y- 
;k 2-^un-4-^F^>-;x./-;k 4-bFP 

+ ^-3 -y F^^OX7;bft F\ 4-b FU+^ 

- 3 -y F+^3cm#M&i:3W^f€>tiSo 

[0 0 4 3 ] ^/c, 3- (4-tFn^7x^) - 

2- y°u^>K, 2-t.Fu*^ 7x.^;Vii, 3 - b 
Fnt^7x^;«i, 4-b Fn+^7x^«l, 

3- tFOt 4-b F P ^ VSfAMi 2 
-7; ^^IfS, 3-7 5, ygo&^Bi 4-7 5,7^ 
fi«BL 3 t 4-^7.VSIfE 3, 5-^7 57 
^S^M, 4"75,7-2-^nu$lfE 4-75 
y - 3 - j* *fr&a&WL, 4-757-3-7F+^ 
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4-7 5 77WS&(!:»f6)hS 0 
[0 044] S/c, 2, 4-y757-6 -b Fn^y 
fcTU5y>, 4, 5-^7 5. y-6-b FP^^b'V 5. 

4-757-2, 6 -yt FP+^try 5^>, 
6-tFn^-2, 4, 5 - F y x 5 y b y 5 > ? >, 

4, 5-^757-2, 6 -*Pfc FUt^fy 5. 
4 - 7 5 y - 6 - b F u + ^-2- 7 b° y 5 

4 -7 5 y - 6 - b Fu+vt: y 5 4 -75 y- 
6-b FP+fy-2 -y F^>t:y 5 >>>&£^W£ 
10 h5 0 

[0 0 4 5 ] 3sfcSj|b3*iT^*«H**fiSTSS5i@H 
iltB, 4-hFn^>7x^ii, (4-bFP 
^>-3-7F^>7x^Jl/) M 3- (4-bFP 

'/ab 4 t>ft 4-bFP^V- (2- 
7 5 7x?Jb) 7x7-;K 4-bFP^^™N s N, 

n - F y y >y 3? 5 r^y r 7 5 y 

/^b Fn+^>t Fn^-fjffiBL 4-b Fnt^7x.^ 
*)VT 5 N - (4-tFP^>7x^) TfeFT 
xy F, 2, 7 -y^aP7Wl/^>f ^yr^f- 
20 F^rt^tf&ftSo 

[0 04 6 ] * A:{t^S3fc««ft £»*«WittB, 
*^?;b;Vy7x y ^5^^^>7x'JX x^rj- 

y > , ;i/->^x >8f ;b 5 y -;i>SE*fk 7 * y y 

x, ^ a x X f ■;!/ , ifiv' * 2 ffix x f^^ptf ti S □ 
[0 04 7 ] MIB4 - A A 

p -y 3fl*jMWfc#JRtt £i^bf4W«cDfffiT 

[0 0 4 8 ] *A:.SJfBm^S^>^^S^^t" 

[0 04 9] c© J: 5 tt^*fl£jatr*BMUS36K*j(r^ 

;V * ^ ^ - « & £ © ^{ LSI* * 8$ JU Ltfei^o 3S 

[0 0 5 0 ] J/crF^V'^Atliir^, 2, 3, 
5-F'J7x^;I/f F'^y^AS, 2, 5-^7*- 

;i/-3- (l-t"7^;b) -2H-rF7yy)AS, 
3, 3' - [3, 3' -yyF^>- (1, r -by 
xx;b) -4, 4' -SsJM -bX [2- (4~^F 
P7x^W - 5 - y x x;l/- 2H-f F7 V y ft A ] 
Jft, 3, 3* - [3, 3 > ~^7F^- (1, I' - 
tf7x^b) -4, 4' -bX (2, 5-^ 

7x^-2H-?F77 4 y?A)a, 2- (4-3- 
50 F7xr.il/) -3 - H7x^) - 5 - '7 x 
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^-2H-ff7V^Aa, 2- (4-3- 

-3 - (4-— h07*^) - 5- (2, 4- 

yxw^i^) ~2H-f F^^y^Ai, 2 - 

( 4 F7*^) -3 - (2, 4-^F n*;x 

-5- (2, 4-yx;l/*7*^) -2H-f 

F7^y^At, 3, 3' -d, r -t f 7x^- 

4, 4' ->>^;l<0 -bX (2, 5-^7x^-2H 

-ft^yy-jA) ^ 3- (4, 5-^^-2- 

^TVy;l/) -2, 5 -^7x^-2H~fF7V'y 
[ 0 0 5 1 ] 4fcjl7c3tirfe***^r S^fc^fti L 

xu, i. r 4' -fcrtru^y^A 

f£„ i, r -^.>>>;i/-4, 4' -fcrtry^y^A 

^©»5c##s W 6 fx § o S/ c ,7-fcFn^>-3H 
-7*yW>-3-*>- 1 0-**is Fit HifiM 

WSSSiirii:, 7-fc Fu^>-3H-7,xy 

3 1 O-^^F, b-isTS- 
2> 3-tT* (4-y^7x^b) -2H-f I-7V' 
y^AffiL 2, 3-hT.X (4-->T./^x^;l/) -5- 20 

^>7./-2H-ff7 y y * ^mmm-jz 3 trc^dw 

[0 0 5 2 ] ffljttf ffflBfr F 7 V y ^ AtS& £jWK3SPJ 

*^-r-sfes*(^^sitx»m^stt -ft 4T 

[0 0 5 3 ] ccd J: 5 am3R**jatrSJK7cSl£Cc*yc* 30 
r, SSKJfe&c StoPI ilt^^>7^ FT 
>isZ2ls*? Ft>b< B-3?>75 FTf^>^3* 

[0 0 5 4 ] S/cp H©SE^btcJ:r>r»a*fcttSaT 

— ji/U* F\ hrutfu-ji/U* F^£(D^;i/*>^^b 
-f >^feSt v ^ # A \ $ y - > , n ^/ y v ?T is F % 40 

<M)Fy 7x^^>^ft*, tt^y>i/?F, n 

- (A7tFU^>7x^) -2, 6-y^Pa^7 

j w ^ >sc £<d*s y >3RfeSR, 7-tFP 

F&£©*^v/>3RfeiR, 6, 7-^bFa^>-4 

- ji v v y £<dw y >3fifesR; r ~ y y 

[0055] w^tip H<D^b«:j:^T»easfc»se 
■r a f * waste <t ^ r «a * fc kse&t £ 
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ft 4 *C#J5g LT IBS!»KM*fctttt»*S*-r S C 4 K 
[0 0 5 6 ] tip H©X{fciCj:oT«a*yt« 

-r s f t&®}&7km -r * > tc <t r 5&a * it 

[0 0 5 7 ] ^/c^T^'JAiiirit -^>F*^ 
'/'JV^LTT^M^-rS 2 F* 

4 -^;i/*y ^^>«>y7V r - , )A* l ^ntry 

y - V > 4 # v :? V>#bXT ^fe**^**" £ 3 , 
3' -WF^tr7*-;l/-4, 4' -yr/- 1 )^ 
£&mi 6hSo $ ft: C (DffiWfc: * £ ftm iU: 

b\ s> r ~ ^ a*s & -r a sjsk ^ ^ ^> s o 

^Ata^^T-5 4 -75. y-o^yr^vym^o-.) 

/cIll«©#ftT'^ # ^ :/ Vy-PLXT 

N' - l y?)i>x^ yy-yr% yu^m 

[0058] M^Tvmnm&£M?&&jfc&*Mm? 
[0059] stem* <D&&<Dgi'&&mmuM± it 

it, 7^ft F*4ftfflTS4*0«K^bK*4: 1.4- 
i/7 5^^X 7;VftF4tttit4it<D2, 3 
-^.^^;l/-2, 3-^X (bFn + ^7^) 'J 5 
y, 7^fbF4t[li«it03-^f;i'-2-<> 

y>7yy^>t. Y^-jytmmi dR7 5>4«m 

^mtsi*©2, 2' -^*^fcryy>a43&^w r 

»3fc*K »t ft £ ~Ci'J^ b r SIB© ffiJfc^HT ^> 

StB » , fe ^ * BOM &c BRJE § ti S t> <D X it ft l > a 

[0 0 6 0 ] *fcm3fe»»**^"r*«^©^*P©SJ£ 
fflKJIiL/Ttt, ^T^> > ^^l:^?:^EliT2>4^©2 
-tFa^^-l. 2-^7x^;l'X^y> > t7^> 
>*tffiT5i*©*;H '7^;^7;l/ft: F, X-<;l/$. 

i F 7 i?;l/7;l/f t F\ Tfr? 
7irF»*«tH-r5iSr©l, 2-^7^-4, 5- 



15 

AM&vffltcmS. 3 ft £ £> <DX: « & l 
[0 0 6 2 ] 4fclP*K:«fc ■otgKlfei^fM^: 
ajasrSW^Ri LTB, F y ^XDSST* 
5N- *-jU75->-2 -75 FT* 

U FX 7 5 ^ W;lltr$)l) L - 77^> 

-2-75 F7*U F>, JXf ««r«3e , riiSP' 

^ - -fe^aMTr & -5 7-7fet^+>'-3H-7 l x./tf 

10, 15, 2 0- f + X (4-*X*./ 

4 *c U 7 x -fl, ) jJOV y j > & £r*sg&tf h ft 5 #* , t> % 

5 ^ C ft tcRg^ 3 ft S ttfc I >. 

[0 0 6 3 ] WiLinnBMXaiKASffXtc J: otMJ 



^^fiT £ c i k <£ o w* tsatr £ $> 



[0 0 6 4] &id&#&&titi>&& • afe-rsft&wt 



4- 7 <h U Tfcl £ ftT », > H5fr , Wfe<D*££JR 

A^lst WtZMJit L r &ffr£Wa S ft 

*»BX?U>^7 5>0*S, 2, 2-^t°y>> 
X l-bFn^>-2- (2-tFP^>7.x^7 
vO -OizX ^>^/-18-^7^>-6, 

1 8 - ^ 9 3 > - 6 , BBR# y 7 5 >m. 
XV v2>\ [4 ] 7l/->, 3 - [N, N - tfX 

7 5V^^;H -1, 2-^bFn^> 
7>x^^.y;>, 5' , 5" ~^:/n^fc 0 n#nwi/X 
;l^>7£W>, 2-tFn^-l- (1-bFu 
*Pis-2 ?)V7^J) -6--FU-4 -^7# U 

>x;^>8S, 2, 6-^^UU-4' -bFU^> 
-3' , 3" ->>7^;l/7^v:>-5' , 5" 

3 S 3' -fc'X [N, N-tr* (#;l^^> 

7>v.^W] y)isjrUvte-( 8- [N, 
N-tr* (#;i/;J^>7?;l/) 75/^^] -4-7 

^W><'i7,xP>, 2, 7-fc*X (2-7^777 
xx;V7^) ~ 1 , 8-^bFP+^-3, 6-^7# 

u>> ) x;b^>^ 5~^nn-2-tFo^-3- 
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(2, 4-S>tFn^^x^7V") 
>BL 5- [ (^ftFU-2, 4, 6-F W'+V 
-5-b:y>^;i/) ^.V] - 2, 4, 6 (1H, 3 

h s 5H) -try *s»f y*>*, 2- (5-^0^ 
-2 - try y;i/7vO - 5- [N-^ab^-N- (3 

-XW^Pf;l/) 75-^] 7-y>tt, 1, 

Hu^^-2- (2 -tryy^rv) -3, 
i/>^.x;i/*>SS, 2 - ^ F n 7 - 5 - [N-^nb 
;l/-N- (3-x;l/*7'ufcVl<) 75./] 7xy-jl/f 

10 **¥tf&ft4. 

[0 0 6 5 ] Sfc.iRFK-ffl<D*3 1 *>iffeaf*S:4S5 
T*fb6*il/Ttt* rFHX [3, 5 - fc'X (Fy 
7;l^P7 9->l>) 7x^;l/] #1— Fffi, f^7x^ 
X * ~ .15 Afif^ftf e> ft S o 

[0 0 6 6 ] A ^ * >5 £ i tMft 

*£M-r&it&m± LXU, 1 - [2-75 X - 5- 

(2, 7-y*ao-6-fc Fn^>-3 9 

- + ^>r^;b) 7x^>] -2- (2-757-5 
-y^7x./^» x^>-N, N, N' , N' -Q 

20 S^m, 1- [2-757-5 - (2, 

6- b Fa+^-3-^*^-9-+lf>r^;V) 7x 

S*ris] - 2- (2-757-5-7^7x7^) 
x^>-N, N, N' , N > -EHSM ^>3?7-feF^ 

^>7^;i/xxr;k 1- [6-757-2 - (5-*;i/ 
#^^7- 2 ~ 5 -^/75r.n+ 

is] - 2- (2-7 5 7-5-7^7x7^) 
>-N, N s N' , N* -HftBffi, 1- [6-757 
-2- (5-*^#4 t e/-2-*4 r 1f!/-YJl/) -5--^ 
>V77^UtV] - 2- (2-757-5-7^7 
30 x7 + >>) i*>-N, N, N' , N' -H^M 

i7"febtWf^Xf;k 1- [2-757-5- 
(6-^t7-2-Y>F T i;l') 7x7^7] -2 

- (2-757-5 - 7?;t/7 x 7^-» X^>-N, 
N, NT . N* -Hg^miS, 1- [2-757-5- 

(6-^;^7-2-^f>Fy^) 7x;tv] -2 

- (2-757-5-7 ?;b7x7 + y) X$>-N, 
N, N' , N' -mffiW. ^>^7^l't^7ftoX 
7^;V, 8-757-2 - [ (2-75 7-5-7^7 
x7+->) 7?;b] -6-7 F+^7'J >-N, N, 

40 N* , N' -HSiKS, 8-757-2 - [ (2-75 

7- 5-7^7x7^) 7^;b] -6-7F^^ 
7y>-N, N s N' , N J -E3i^K^>^7^ F+-> 

7?J^Xfik 3, 3' -b s X [N, N-b7 
^+V.7f;l/) 7 5 77^;l/] 7Wl-rfe^>, 8- 

[N, N-e\x (^;j/^^->7^;l/) 75 77^;H - 
4™y?;W>^ l J7 x p > £ifi¥Vf 6 ft S 0 

[0067] *fcr^*> t^e«s**^-rs^ F ^ 

7x^7^V^ l )AS, »<fc*-f*>i«#*»jaET 
50 W-6-7F^7y^-)A s *^*i»ft«:JI5aE 



(10) 
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■rs8-t fp*->- i - (if y^yf>7^) - 

[0 0 6 8 ] 8WB«*^liS3h&SJB*«ffl-r&*ffi 



10 



20 



[0070] mttmmtiz* 

fctt^«f*f*«J«&c , t.iWfcl^S§/tt4t £<b 
¥tlt:*^, m^ea^®oii7C*/K{b{**«ffi 

-cBMb/«7c-r £ i * ©«r^ t^ies* ^> # w*f *»« 

r $> o r 

»«f *t*«JW £ 5£« ft Hffi K * £ *^£*»»DBW bf* 

e »«r*f *^a-r sot?**. 

[0 0 7 1 ] Iflatf £ l/Ttt, 

+ l . o v ) r»f tSTcS L/ < , JWftW 

tea, i, r 4' -trtry^y^A 

Jft, l, r -y-o^-4, 4' -trtryyy^A 
ffi, i, 4 -^rs y^>if>, 4- 

N-y^b^x^^^Att, 1-bF 
u^>- 5 - .^^;l/:7 x^^Atg, 1 h+:>- 

yr^7 r v x - 1 - a V y x n -fe :> 

^If^T^tt (II) 7-t.Fu^>-3 
H- :7x./ + ^>>>- 3-*> 10-t + ^F\ 3, 
7 ->>T 5, y- 5 - "7 x-;l/-7 x tv'-^Atl, 3 - 
(^x?;l/T5 y ) - 7-75 y- 5 -';.x^7^t 

y-^tt, l, 4-^>^>^*-;k l, 4-^t 

3, 5 ~ h y.y N, N, 

A2, 2* -bT-1, 3-^^*-;l/, 2, 6-^ 

2, 3, 5, 6-fh7^^-2, 
yx>-l, 4-^^>, 2, 6-y^PD-4- 
[ (4-tFa^>7x^) -^y] -2, 5—>^ so 



30 



40 
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p^lfyx>-l-*>, 2, 6-^^an-4- 
[ (3-^np-4-tFt^y7x^) - 

2, 5-^U^*t^x>- 1 -aj-> % 7-(> ) x.^ 

;I/T ^ ^ ) -3-^5,y-8-^ - 3 H - 7 x y + 

3, 7-trx (^W^V) 7*S?T 

[0072] coMccte^T, m^fcmmwoiMTGfa/ 

tf»0^bft:/®7C#:^*ffir®7c/Wt-r 

{ bSjum^^ i'cDM^bmg^ilte b , ^«f*f*»H 

[0 0 7 3 ] A *s 7 * 7tB, t&WS*WKT*5« 

rffli^titi^ c £ BWicH < *oe> 

[0 07 4] ftftWKtt, *^*>i«**o< 
/7^7ilt, ^f ^^X [3, 5-bX (F y^;l/ 

:7x^;l/] spu— UK, f F57*^* 
X^^^Afi, ^y./vf». (N* , N* - 

^ - D - T x - L - :/a y ;P - L - 

77^) z , (<>y-15"^7')>-5) , 

fc?X [ (^>V- 1 5-^^^>-5) -4-J9)l>] 
bVl/-t\ fcT^ (12-^7^>-4) % b*^ [ (1 
2-^5' , >>-4) M^JV] - 2 - Ff s ^;l/-2 -y? 

;wn* - h , H-^7 t )>-4, F r>;i/-^ 

-14-^7^>-4, 6, 6-^>^;V-l, 4, 
8, 1 1-f h^^^t^^nf t'^f^y, >>^>V 

- 1 8 - #^>- 6 , y^^U^^^b- 1 8 -f? 
r >>-6, 4, 1 6 -is-N-*#$7 t Z/)l>tiJW**:A 
;l/™3-**^^y;V- 1, 7, 10, 13, 19- 

-<>^*+if-4, l 6-yrif^^P^>^rj^># 

[0 0 7 5 ] S?fcT-*>t«f**o< i-f *y^*T 

iir, f f77*^7;Pv-'?Att l 6 - y 

- N - (3~XW:/ut:^) * s V ~? £ifi& 

[0 0 7 6 ] ?RJl*ffi£», «Sd>^fflec^?L«(3Dl*^ 
& £ ffi^^JS CC >f * 7 * T ^^ii * 

§ «S c t k:. J: o t , * S#^cd >f * >cd** 

iit* s#5£© * > «r^a-r s^rffit? *> s . fc a 

b % c (Dmmmmv) m cc ps 6 n s *> w r » a c k 
[0077] cmuc^xmm^m^m^n^^} 



(11) 
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m^^tclt A * >^{C <t & A J V * 7iSl0 

tBf* -sftje© a * xD-mmcm d r^a-r a urne. 
&*»f b^WKiue-r s e & k <fc g . awa* **w*5£ 

[0 0 7 8 ] C©<£ 5 ft*kfflRrtia*«**J(aW 
Si LTI1 Jt^Ka^T©<fc5&£lE3i#W€>ft 

[0 0 7 9 ] Ca)«©-fb7KIR©4.JSSlt;*fctiMK{b7j< 

b rffiffii t*m* 3 # , c n # - 

[0 0 8 0 ] (b)-3?>7; F7f->> ; ^i' Ut? 
F (NADH) £>(,< fct-^^TS Frf*-^^ 

u*^K*^7*-h (nadph) 

* fctt, NADHfeO<B NADPH ^MtpW £ LTffi 
^UNADHJfcBNADPH^Sti, Ch* 
[0 0 8 1 ] Cc)Mft"Pr5Sf#«i^ 1 7 3 >icffi«®£ 

-fAtiS* >^i^<t£Hf£:3tf, &c»t?£ 

l fcr yeaR*je«-i- sffiBiiwa. ^ 7 v - o 
t} v -/ y > wt&vxDmmm-? sum, 

[0 0 8 2 ] <id)V>m.x A7*)V%:m-f?>4 -jt^JU? 

>^ *) y 1 n £* ©M3£BP**»#s, ~T foio V >JvX 7 

t- , l teas** mm bm-zmyt 



20 



7 r * ~tf©**«fl3£-r 
[0 0 8 3 ] (e)BKbM7uIfsS£t Efc J: r>t 1 , 4 - y 

mm/mit s n & i * ©*i*i£g*aw5£-r s , bss 



20 



30 



40 

[0 0 8 4] CCD J: 5 aSt£3R*fOT L- 
TB, ELI SAf©-/A/7ffe-f, U7JD7 

C©<fc 5&l^)t©*{*W&M*, H. G. Curme, e 
t al . , Clinical Chemistry, 24(8), 1335-1342(197 
8), B. Walter, Analytical Chemistry, 55(4), 498A(1 
983), jEW4fl± 1984(7), 534, tSM$M± 

r.St/Uf#J 1986(6), 387, #$Frf t¥&3tW 8 H (B* 
fttitft&£:1B : 3feiJ 4 AS, A* (1991)) , iffifW 6-2138 
86 (^bAH^^) , M. P. Allen, et al , , Clinical Ch 50 



emistry, 36(9), 1591-1597(1990), D. Noble, Analyti 
cal Chemistry, 65(23), 1037A(1993), R, F.Zuk, et a 
1., Clinical Chanistry, 31(7), 1144-1150(1985)^1© 



[0 0 8 5] 2|s|6ro©S(lUt©SSii««C», EtCi^SCC 



10 J6CT)fcj&»&^ffl«RJtfcMf*ffll»6ft5393I©E£- 



[0 08 6 ] ^Bjjc*5(,iT«, KDW-tcteWSWKap 

t*tftafi«K:jB4ttte«f b-^w^*nrt> § c t mum 

»t«Mt^!ft%^wr*. c©»-&, 3 6fcwie*im®« 
rnxm, sisb, $mm 

[0 0 8 7 ] Sfc, frSS*WftSI535i!lftffl««*W^-5» 
•So 3 6 (cfaffiMaM^K^ ©fltWcJIttftttf b^% 
W^IMig, SIS«S«. HtraiS^M^, 



fcBHfc£ft*^tr. Sfc, 3 6 Kffe©JKcBttftE^{b-^ 

[0088] */c, ^§B^B«fa*iUia5©a*>(c, 
[0089] ^mmomix^mit-^mi,^ s i ram*, 

A 1 AEf*^©^M##¥Bt£{t&£c-3;fc->- h «iS^ 

[0090] teit^iis, tt± <ae*»c»±«©jnt8a4 

««J-C, *r«-oA:tt»T?inBtt©*S*>©) ©A¥* 
Afc-ST^S-^A-Jr^^ffi^^l^i, aS», S i 
#4o©0 (IBRJBl^) «cffl*nfcS iEHMf*£AlX 
iiMg#6-3©OHSS.5^ttOtClStifcA 1 (X« 

[0091] mwfo±MM<z>mmz, s i ehm*^ 1 ^ 
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2:1: lSMfi^il^o SSfc, AIfr>- b^Mg 



(oh) a trr^r ©Affi*fflfliK:#jii * >^sar 

3 ABi*S (Trioctahedral) , AHft^— F 
*SA 1 (OH) s n/3 3&S^?LCCttr>r^SfeCD*2 
AHftSt (m octahedral) £^5 0 #IS9J^JBt>£JM£ 



-7 ? 



l^^*SCitt Wx a, SlSR (D. W, Thompson, 
]. T. Butterworth , 1. Colloid Interf. Sci . , 151, 2 
36-243(1992)) tCfcl^T felEiES tlX t>£ C itftS, 
[0093] 

Ufcl ] 

M X S i 4 (Al 2 _ x Mg x ) O 10 X 2 • • • (1) 
(SHCfcWMH, Li, Na, K©5 felvfft* 

[0 0 9 4] 



10 



20 



30 
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* [fb2] 

M x (Si 4-x A 1 x ) A 1 2 O ia X 2 • • • ( 2) 
(552CC*5l>rMttH, Li, Na, KO^%l^tl*» 

[0 0 9 5 ] 
Ht3 J 

M X S i 4 (MfiTi-xL i x ) O 10 X 2 • • • (3) 
(SC3CC*5liTM»H, Li, Na, KO^^^fti* 
Oiorfc^T, XBOH, F0lr^tl*T*ot, x 

[0 0 9 6 ] 
Hfc4 3 

M x (Si 4 _ X A l x ) Mg 3 O 10 X 2 • • • (4) 
(SC4{CteliTMBH, Li, Na, K0^^l^W 
Oiot*ot, XBOH, F®^fn^-C*ot, x 
«4*?i(DiEIKt»&4 0 ) 
[0 0 9 7 ] 

Mfc5] MS i 4 Mg 2 5 0 1 0 X 2 • • • (5) 
(^5tCtelvrM»L i, Na©5%Wn«S)o 
T, if*l/<BNat*S. XtiOH, FOl^ii^T 

iot, »*o<ttFr*<&. ) 

[0 0 9 8 ] 

[{b6 ] M 2 S i 4 Mg,O 10 X, • • • (6) 

T, Jf$U<BLir»So XBOH, FGH^ftfrT 
i)ot, *f*U<BFTftSo ) 
[0 0 9 9 ] 

[{b7] Mg 5 A 1 2 (OH) 18 X X • • • (7) 

(^7Cc*5t^rxB^n^>, no 3 , so 4 , co 3 , 
oh©ci T o < ttWtttto r ~ * > jfrr* r , 

»SKttC0 3 T»5. xBX*W3^>\ OH, NO 

3 , — «©#»Bl<Di»2r*or, x^so 4 , c 

o 3 . rm<Dmum(o t # 1 -c* ) 



* 



[0100] 
[ft 8] 



N a D .33 S i 4 (Mg 2 6 7 L i 0 33 ) O 10 X : 



(8) 



(S8Kl$Cit, XBOH, F©l^n^t*'ot, £f 
*L<«OHT*S. ) 

N a a _ b (S i 4 _ a A 1 J (Mg 
(5S9CC*Jt,vt\ XBOH, FO^fft*rftot, jff 

IEttC&oT, a-b>0Tr£>£ o ) 

[0102] ^mmm^wmt^<o^wmt ur 

B, tftf'J^-fK m^t^K tefefcErlfcDl : IS 
f£±S£f5 ; 2. jay j y A \ , * * ^ $ >f b , 

tb«) , 7^*h* (^5) "pT^-r^ h 

(SB) **te»««E©2 : 1 A±» ; h 
^CD2 : 1 : 1 Stt±,» ; 2 : 1-2 : 1 : 1 M<D*P 



3 - 



•X [0101] 
[ft9] 
„A 1 „) O 10 X 2 



(9) 



^^WtetttfSl : >W Ka^;l/-9-^ h (^7 ) ; m 
[0103] */c, X^^^-Y hfCtt, m^g^snfc 

h (Sil). t^'J P^W b*«4 0~8 
Z-Ohj-J F, M^^-f h (5^2) *©2Affi» 

50 M*M ; f^^ns. 



I 
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[0104]^ ^WFn A F tt, ±IE*W©5£ 
7, *ftfi{CBMg 6 Al 2 (OH) 15 C0 3 • 4H 2 OTr 
*ShSJBttitWr*0, Mg (OH), (-fjv-yj 

<S1 > 



(13) mmW Q - 1 8 4 8 3 7 
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[0105] ±Mvtc^mm(Dmvmmt^m<D^ ^ 

[0106] 
C*l ] 



Jj$rVi~ A F ( Kaol i rri te) 
j\uAVA \ 



Zfrt? (Talc) 

) ^ A n :7 ^ ^ Y F ( Py rophyl 1 i te) 

^ ><=& y tt ^ F ( Montmorn 1 1 oni te) 

^At? A F (Bei del lite) 

"^F^YF (Hectorite) 

tfsj^ -Y F ( Saponi te) 

J > F a ^ Y F ( Nontronite) 

7^.^ ^ ^ ^ ^ ,f j, (Vermiculi te) 

' W F P £ ;V 1? A F ( Hyd ratal ci te) 



Si 2 Al 2 a (0H) 4 
Si 2 Al 2 Q (0H) 4 *2H 2 0 
Si 2 CMcf* ,Fe 2 + ) 3 O s (0H) 4 

Si.MCfc (0H) 2 Cia 

Si 4 Al 2 (OH) 2 0t 0 

MI X Si 4 CA1 2 . x Mq* )0k 0 (0H) 2 ■ nH, 0 
MI X (Si 4 _ x Al x )A] 2 Ql o (0H) 2 ■ nH, 0 
MI X Si 4 (Mq 3 _ x Li x )C\ „ (OH, F) 2 • nH 2 0 
MI X (Si 4 - x Al x )Mq 3 0, o (0H) 2 ■ nh* 0 
MI x (Si 4 _ x Al x )Fe 2 O l0 (0H) 2 -n^O 
MI X (Si 4 _ x Al x ) Al 2 0, 0 (0H) 2 • nhj, 0 
McfeAl, (0H) a B C0 3 * 4H 2 0 



* : MI It 1 fl&fi 

s©r, Wttfi6©jeji*tf 9 c t s#jWH!trc*sa» 30 

6, LU¥^&©«B*9MVi"Se: i«§Sfii 

«*fc£©^»{cj: orite§nW, 
ttfcttlBT? % 1 nm«±2 0 /imfe(T«i Ll> 0 Mfc 
BlOn m«±2 m mJMT© «>©#*? 3: Ut> 0 

[0108] *fc % cn6tt-/*>aatt6*^rrsc4 

6 ft , Y * >Saft«BJi*«|JSW £:£J8 Y * >©K 

atffittis i ecm ofcS^jfifiRojoR-T-aK'oiir 0.2— 40 

[0109] sfc, mw<Dmm&mA*>*mf&A*y 
t Lxmm^cxu^mt ur^tf fccott, *ncc<t 

[0 110] cn?»ttdiS«5f©l«i8Kfc^»fctt4 

ist > - a £ <t> - * alx r.m m mit'pm m 



±Jt«©5%, H6CJff*U^fe©(*^>h^-Y F, 
^ 3r Y F , 5 + » -5 Y F S ft:B^J«7 ^ fSSrft 
*§n5IBiStt^«S (XBNaSSS) ^©^S 

« (^®««iiift#i^±ig^»i. ) 

, WCCjf as b l^fe (DU&j&^ # F ^ Y F U < 
^ ^ Y F ^(D-^JSS * J 2 $ A F , * fc«^St^ y *S 

[0 1 1 1 ] »Mffffltt3EJfttt©*^*>*fe»T 

flijs 4 tf n s »«a»R«w t^i K&* *ffla tc ®. 

-Y*>tt©«ttWaMb^Bf*. ^Y Fp*^ Y F«T 
^*>ttib^B%!R*TSo »««S«Mb^«»^!R«nj«B 

^C-fb^^B, Visits H.Van Olphen^©^* TAn Intro 
duction to Clay Colloid Chemistry, SecondEdi tionj 
(Krieqer Fliblishment, Malabar) (Dllm- r Interact 
ion of Claysand Organic Compounds J tzizfcS&b.^in 



[0112] ^mm±mhtcm\mm\t^mu, 



(14) 
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te». saw. ^Wffi«5»i^?itBye*»6r*>i. 

ft, CCT\ 4>&< ££>XXX£ -f F© 

±ic.7j<«i^iax«?§I4iS K J: o r W& § ftte 

[oi i3] c<D£5rj;mvimmkgimm><^frniM 

^ntfcf), /ciilJ3"-/ir 5*;l' (#) $g©ig n a n :g 
;l— fe>#-r F SWN&L<«JU— fe>3M F SWF 
(M^^l7-f 1) SfctiME (7 7lf«) , X- 
(*) «©ig a D D £xxX F>SA (^•tt^t- 
-f h) . mfltfb^lit <*) »©«&«** vtf-w 
(-^JjS^ X F 7 A F ) $te 3 - 9 F 5 0 0 

teJ&'W Fn^Jif ^ F) . ^4<-4±W©^p a n «7 4< 
4 F ternr*. 2 b 5 -Y F ) . ($0 t^^^f xi'li 
JK5r©^^> F t -C K OK) *)Bi£*tt.»©(S D a a « 

[0114] ±i£ 0 teSKfcSH t&M « , t 5 # y 

x>, #«feJRfc£W«ffc£&*!R4M--5 C £:fr%6ft 

M^wgHbi^ttt, y $ x B7y- i p?«n ^m.^ 

£&feje>ftTi>-2> 0 

[0 1 15] L&VKifiZ. 336l&(C*sl>T(i, C(D® 

^mgPK^WS-Hrr, i^©Sl&&Ccfct>£Ji£3ftSfe* 
# £ 5 ii S C. £ K J: o r . fe^#Kf4Sft>KlSSt 

££Jltabtefc©t?&£„ £©J:5fc»tt*K«Wfc£«fl&* 

e**©ffitt • $ga*a«w-f * <b i» s its 
lift oc^W s e s c £ ti c ft t -vffifr h ft r i > & », 

[0 1 1 6] MK. S§<^£C£CC JSJSM^icMIBM 

sb 4 - a a t7mm^wzm^z%ifcmm*mm otc^ 
[oi 17] mk^^h^m^w^it^m^mtr^ 

ftTl,>-5#», Xtt> 3E£LTii#1fel« ^>7"7 

t-^w©»»5i5* 6 % ^> gf 3&> p> mati -s ^ a < 4 



10 
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30 
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Rgsnri^-2>©ws 

[0 1 18] Uttstelifb-^^C^oTffJljSSnri^^ 



m<D 1 %«-fst?s©— as^pfticcfflrFLT**^ i l 

[0119] ^f*»~>- l«t'*otfefttX»#tt 

"X, ipyv-f-X, "IHb? ^>^4-©tft««Bj» ; 
fe)ln-x, SK±. flB8t$ft«*aE*ffc2MH»££© 

- ; *iJi?V>fl/7^L-- h (PET) W/X? 

u>^t'®-y^x? ^ 2 -fit- bW<D^fflM5H- ; 
fcotUU *te. MKSf * L < v-j&s 

[0120] iiTktt^ y i i/T», 

*u b\ # y -/a fc° U>;f F^©# y 

SKlfc J: Uf-tOSNW* (T^u-'X. + 
=f 1 if>^i ) ; iff y tf-^UT^a-Ji' ; # y b 

^.ju bu y f > ; >tf y t ^ fcW&M y r ^ y 



t b y ^ A«f , 4b «fc c-en 6© v u y ©^a^-ft: 

b Fo+i/x?;w ^T^ yjI/K^) ; ^^T^yjl-T 
5 F ; y x;b^> ; >J< y 5 F ; # y x ? u> ; ^ y 
F ; 4<y x -r-;l/x-- f F > ; ^ y 
; Tfr^Mi- F y A ; li^KMSStite. 
(W^.«^^BS|^^^5 /-J1MC <fc oT«*<bS 

nte) #y j.? *'j-/at'i/> > spy^jv^-ax 
? u >^©jH y ^ u-x ; % 4©{b^«®4$ 

[0121] *te, HiffiS*ttiJ<y ggflKWtct 

F r 7-- -fWJi*^. *{c^FS-C*4 fe©*J*ff * b(\ 
c©J; 5 y 7-OA#«i bttt, 

irb Fr^ii$n/c^y y$>>, !j<yi?-i/>^fD-^ 

F5E«4jsSiBj, # u r * y *r s f ^"^ x f y v-, 
# r x y frWM.if"? x F#'j7-, r > x"> - r x y 

y57F#y v -«Se^ sf 6 ft 5 . 
[0122] ^te ll7M4^ y ^ > -X-5- > X ^ 



50 
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f bilr^©#fft£XBf?iiE*Ii^£ , * ©^?LM©:£f#{* 

* * h XB^*^tf£7^£^W6n£„ 
[0123] ^?LK*3iftO!^ffi^CcJBt»BWt-^B!* 
S^fSW-^B. mfL\Sm*&$ '^"WSfi 4 10 

[0124] »«J««fb^«f©^tSt?BDt»S^?R 

Jl/ft ^<DTJl^-}l, T-fe }■ >ft £(Dir h i?X^ 
;l>x-r jl/&4©x-- f Jl^ ftSxW&i'oi^f 20 

;MW, ^ma*;i^ft4©^P^>fbK{b7kf!^B, 

•fe* > ^ h ;U x > ft 4 ©3?#j^b*sR8fc 4 6 . mm 

?Z&mK!fo&mcmLtc&<D$:M&££iV~e&&o Iff 

* u < b . aarr s ««w i » r g mm k -mm $ & b 

IttcfiB^snft^. 

[0125] 3ck. mvmmk&m*-gm? zmxixm 
*ffli>acim5. m«> «t*»i"bi=^© 1 % 

[0 12 6] ifc, ±Mbtcm7k®.# V ~? ~\ y>^7 
^6ft£i£fr6jg«n.54>ft< i 1 «©*?L»BUS 
[0127] SS*tt#U v-4 [/tB, -fe*^7>, #y 40 

r 9 y ^mxu^oymmw, *° v tzvktzf, ** y 

t:x;bTJU3-;l' 1 ^y fc'xji/fu'J F>, #ijxf 1/ 
> y 3 - ^$tlIXB^©Sfzi4*ft 4 ^SKjff g h 

r <t axktt* y v - b> mm$mm<D\mm. 4 

K <fc raswSteSM® U ft. y^r Jnt^i^, c. n 6 

[0128] BMB^iJItfl^b^iStteUfc* 



=f#IW9 - 1 8 4 8 3 7 
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m<o 1 «^tsflR*%jRK^f s*, sme^-rs 4^ 5 
©/wt%, x?-^ s^- 1 ©±(cteo#wn 

S#**flHf>*c 4*sr#a. )W^Sfb^©3%^ 
L/. iStB#fflJ;<tif$-rs„ £>St*ni^St F y^A 

[0129] c*> vTiwLztifcmvtimit&vtz&m 
<D\*mmu£ c .^Kfi^fc^j^pi^n-snBTB^t^ m 

C4^-Ct-5 0 ^©4;-5^^>tB, H. G.Cur 

me, et al . , Clinical Chemistry, 24(8), 1335-1342(1 
978)> B. Walter, Analytical Chemistry, 55(4), 498A 
(1983), i5SfI±' 1984(7), 534, R. F. Zu 

k, et al., Clinical Chemistry, 31(7), 1144-1150(19 
85), t5M$R± r^5^#J 1986(6), 387, $#^2-654 
1 (K. Hi 1 denbrand) , M. P. Allen, et al . , Clinica 
1 Chemistry, 36(9), 1591-1597(1990), 3-16336 
l(E.3. Kiser6) , frffiit¥fimm8M ( Bttftit 
^^fS : BftlT 4 j^, 3tl#(i991)) , D. Noble, Analytic 
al Chemistry, 65(23), 1037A(1993), #13^5-157745 
(M$mmh) . 6-213886 (4bA^5^6) , #13 

¥6-222061 (H. Brandt6) ^<D^MKi?M^HXi> 

■So 

[0130] mm&Mit^w<DfrWffl.<Dm& j $'M7m# 
y 1 ©s^it^fliisr^* p H©fflB, mvtMMt 

Tktt^y v-©an4a, «fR^j©«s4s. jg^R© 

ttffi ft 4 £ A 5 ^ - $ 4 l/f, ^iT^Mtt©! 

a, ^?L«e©MJ¥, K»»©«tfiw?aaf^*f#6n« 

[0131] «±.©J;^ic^L/£:^?LW«Sft*(c.. 

-r s is^^-^M-r s c. 4 (c <t o r , K^?L««3*f*^i* 

H>t©Sl6gP 4 0 TiefflT 5 C 4 * 4 . 
[0132] JItt*«|jbitiia©^M:B, jpJffl-rSStE 

*«#snT'ic^(gcb^(c^o/c«3, ®#-y-^ h*«^-r 



(16) 



29 

[0133] ^*fc«jn-rs»tR«i«fb^cDSf s u 



: - ^ 1 

#-y- y h»*^jssu 5 sfe^©^Aa^ax.^^<£ ^ 
[0134] w.m<Dm^umwffli(Dffim < P h, 

( -/ y y r > F FCF) fc < i,^ P 

H 6 5 ©fx - F y x&ifBM [ t*x (2-tF ta=^> 
-fS^I-yx (b Fnf W^A) ^£>4^ 
&*>6i38SJ£ftfcfc©] ttHC#ffc3-Brfc.xy Y FB 
C. ©S3§ £ iEotiC -r £ . 

[0135] Ifc^^t, ,WM©fflgS, flgKXBp H 

[oi36] xmsicmi* zmffiffl. maswL<Di 
a. M^iiiUfct^- h ';x«i©ffi, y>i 

»B8SL N - (2 -7-te J-T5 F) 



©aw* i/t^ wiiDpH, fia^^o^T 
if*. 

[0137] W©WSIWKS5Wj;i,^, 
[0138] Sfc. KKM-C«JS{c*fc»). JiftffllBtfb 

h s t * k b, y > ©«fif-SM i, » n tf Jittfts 

mf b^©^«5ctt*5 rsLh-r & © ■? . mm<D^^ mat 

[0139] a/c, «*®|?Sffi14»iJ*S«a5{c*S'3 
KWWW*3 - 7- -f > y-T & ttffit?sW|qj±T -2. = tctc 



10 
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t£MH b-^#^-©®# 4 ttl% 1/ > * & ^ B*Jj£ U fctftlH 

amitftm<&m* btch-rct cc .tot, *#pji©3» 

£ LTBs &SUfclftanJt6aiBl«i)itt*S«Wb'^g»i 

[o 140] m.m*ffi^i,rj;i^mmmwwmtLx: 

[0141] 

[IH ] = (2.37±0.23) X (flttffl) 

- 186 . 2 + 117 . 1 

[0 14 2] JJBStt. SE*D©«jSO«« ©l?ffi?Sttffl 
K o I > r 4 ftH»ttffiauf««ttffi 4 ©M^ 

u-rf# 6 ftfc &©•?&£„ T^ct)%, ^R-ffi© 

Wmttffl* 2 0 , 7k^a©ftSPttffl^r 100, sjfjl? 
U>:t^> FO^fRtttf % 3 0 v -e©JH»tt<i* 6 0 . 
- h ■n&<DfflmU* 7 0 . -e©iit§i^7 0, £4 

© J: 5 KtffiatWP CT 4 ^ > h «3 . i b^ 

JS-TtcouTcn^©^^:^ f* 

(KfcttW©'fb^Biffiaffi«©ra DM«icj4g-1 w 6ti 



50 



■fossae- f *fflir»r^yt feo-c* 

[0 14 3] »**S*#oair>SIMgt9Hf!l©«H4|iISJ)n 

fi©aif?B> mBiX© ( -4* ) ~ (-=-) ©ct^(c^jg-r 

-SC 4^f #-S„ 

[0 144] (J) WrftMVXjt y. x 4-AA, 

RC/N-x^b-N- (2 -fc Ft2^>- 3 -XJb^-y 
n b'Jl/) - 3 , 5 - ZsJ F ^>T- y >^#t?SJSttfc 

(n) ( Y ) 4|§IGfflfiS©SlcKKtcjg{c0T5£©?*K4«c 



(17) 



31 



mm ft # g-c^st b . ±m&m * fc» 6 ^<d&ih 

^Kft^-rS'JSbr, U) , (n) ©^ft-etifcrfctf 
©affi^fe^Tiwarr £. 

( - ) HffiiSteffJ* aSBD L ft I > i * i ?«JQ b tc ittiJ 

[0145] c ©<£ 9 *^jffitraws nfcs?* b 

?£ttgij©flil£ bTfct. n -*t>9-)\>- /S - D - if)V^x 
t-5 ./^ F ft £©f§7^Jl'X~7 : -;V|l n-*Z3->l 

— & — D- 9-*?)l>xt? ./is F, n --si/? JP- /S - 
D - x F ft £"©|§7 Jl^ ;P ? ^ x - f ' 

n -^-^^y-Y^-N-^^Jl/^* 5 F, n- 
y^-y >f ;b-N- y ^^^y;!/* 5 Kft£©ffT5 FS> 

K/f^yi-h, (3-D- 7-5* ht^y^-a 

- D - £01/ afc'^y F-=£ x fio J x - K ft £©$|x x 
7~)\/^ N , N - tf X (3-D - iOl/3 :f 5 F fcfjl/) 

r*t->^ s pft a&mtf 6n-s= 

[0146] SPftttiLTttiRFtClEjesnT, IS 

t>V T: » ft t». »ffiiS14S!f ©«£ £ H«*S«Mfc^!ft©tt 
SiSlE^tc® bftS»~<W? «fc < , ft .£ *.83tff#^ 
* * X f - T -5 £ # ft £ icSffiSg*©{gTSlj*^»$ *x 

s©&c+#fts-c* d *>ojr/ms £ ft sa^imwtc^ * 



* 



10 



20 



<M2 > 
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«>s©*sasiA>. *ft.. ejR^i»t«tea{t^Bj<b© 

©*©?S $ ASSIST i> ?c& icmiMMZim, UtfeiO. 

-r s i?ffi?stta»j©«s b, 5tK #k b ft.wffisttS'j©« 

[0 14 7] 
[0 14 8] 

[HJfcflll] POD (^)\s**ris#—li) , felRiiufgf* 
£bT4-AA£N-x30l/-N- (2-tFa+J'- 
3 - x;i/*:/n tvi/- 3 . 5 - V *r*sT x y > (jy 
T. EHSDAiKf. ) . SZ>*««jW£brf.X- }• 
U XiSfBM ( p H 6 . 5 ) ©3 D fCft 

TsJVZ A h : fe>£ -T F SWN, 3-:/£r 

5#Jl4t«) © 1 (jgjg : j£S*) KUtfSbfg 

s-y-fcsss (m#*fKa«N o. 2) £, *mi©>s 

J^KiBS • ifcffcbfci b> ^©a.fS©ftA§15£«/MI3£ 

^I'js b r -e©¥^i^ 6feaRcDte» b ft.x # f ©b« 
**feft 0 

[0 14 9] 
C*2 3 



POD 
4 -A A" 1 
E H S D A* 2 



1 U/mL 
2 mm o 1 / L 
2 mm o 1 /L 
1 0 0 mmo 1 /L 
1 0 0 Mmo 1 /L 
(M3mL) 



[0150]^, ftfflbft:Sai»#^T!B^3CC^a ^ [0 15 1] 

<*3 > 

K^SS y — ^7 — 

POD 3 0 U/mL Sm^(tt) 

4 - A A 6 0 mmol /L f PtK«* (tt) 

EHSDA 60 mmol /L SIGMA 

f X-HX 0 . 2 5 mmol/L f-ft^J fX ^ (tt) Specially 



(18) 



¥9-184837 
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Prepared 



xy^^J-f F 



1% a-y'ir- 



[0152] l#6nfcfi.lS, ffifltRCF^jji ? KDfeSS* * [0153] 

swjc^-r. *yt. »e*#safco;fc5jR©^**r [*i4] 

<S4> 





ltS (mm) 


(mm 2 ) 






7 — 8 
2 0 — 2 2 


44 
3 5 0 


mm 
w 



[ 0 1 5 4 ] X_>? * $ A bftWm*^m2-&K.ZffiV 

# 5» 1 #S/f> $ < & o (QttC 0 rm 1/8) . b& 
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CLAIMS 
[Claim(s)] 

[Claim 1] The test piece which is equipped with the trial section which is a test piece for analysis for measuring said 
quality of an analysis object by measuring the detectable matter which the quality of an analysis object and the reagent 
in a sample r eact, and is generated, and has a detecting element for detecting the matter in which said detection is 
possible one or more, and contains a stratified inorganic compound in said detecting element at least. 
[Claim 2] The test piece according to claim 1 which is equipped with the trial section containing the detection layer for 
detecting the matter detectable as a detecting element which consists of two or more layers one or more, and contains a 
stratified inorganic compound in said detection layer at least. 

[Claim 3] The test piece according to claim 2 characterized by a sample being spread through said diffusion layer and 
making it reach said detection layer including a diffusion layer for said trial section to diffuse a sample further. 
[Claim 4] The test piece according to claim 1 which is equipped with the trial section which has a detection field for 
detecting the matter detectable as a detecting element one or more, and contains a stratified inorganic compound to said j 
detection field at least. 

[Claim 5] The test piece according to claim 4 characterized by said trial section having a diffusion field for diffusing 
said sample further, and a sample being spread through said diffusion field, and making it arrive at said detection field. 
[Claim 6] The test piece according to claim 4 or 5 with which said detection field consists of two or more layers 
containing the detection layer for detecting the detectable matter. 

[Claim 7] The test piece according to claim 1 to 6 which said trial section has the reaction section for the quality of an 
analysis object and the reagent in a sample to react further, and is characterized by generating the matter in which said 
detection is possible in said reaction section. 

[Claim 8] The test piece according to claim 7 characterized by preparing said detecting element in the location after 
spreading a sample and passing said reaction section. 

[Claim 9] The test piece according to claim 1 to 6 with which the matter in which said detection is possible is 
characterized by generating by the reaction of the quality of an analysis object in a sample, and a reagent in said 
detecting element. 

[Claim 10] The test piece according to claim 1 to 9 which is what the part containing the stratified inorganic compound | 
in said test piece becomes from a vesicular structure object. 

[Claim 1 1] The test piece according to claim 10 currently formed with at least one sort chosen fr om the group in which 
said vesicular structure object is formed with said stratified inorganic compound or, which it becomes from the 
impalpable powder of a hydrophilic polymer, a membrane filter, the fiber aggregate and an organic compound, or an 
inorganic compound, and said stratified inorganic compound. 

[Claim 12] The test piece according to claim 1 to 1 1 whose stratified inorganic compound is a 2:1 mold clay mineral. 
[Claim 13] The test piece according to claim 12 whose 2:1 mold clay mineral is a bloating tendency stratified clay 
mineral. 

[Claim 14] The test piece according to claim 13 with which a bloating tendency stratified clay mineral is chosen from a j 
bentonite, a smectite, a vermiculite, and a synthetic fluorine mica and which is a kind at least. 
[Claim 15] The test piece according to claim 14 whose smectite is a synthetic smectite [claim 16] The test piece 
according to claim 1 5 which is chosen fr om the group which a synthetic smectite becomes from hectorite and saponite 
and which is a kind at least. 

[Claim 17] The test piece according to claim 1 to 16 which the reagent contains in said trial section. 

[Claim 1 8] The test piece according to claim 17 contained in said trial section by adding the reagent solution in which 

the r eagent dissolved the reagent before addition of the sample to the trial section, and/or after addition. 
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[Claim 19] The test piece according to claim 1 to 1 8 with which a buffer or its dry matter is further contained in the part j 
containing a stratified inorganic compound. 

[Claim 20] The test piece according to claim 1 to 19 which is that to which a reagent reacts to with the quality of an 
analysis object, and can generate the matter detectable [ with optical means ]. 

[Claim 21] The test piece according to claim 20 whose matter detectable [ with optical means ] is water solubility. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Descr iption of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the dry-type test piece for detecting and measuring the quality of an 
analysis object in a liquid. In detail, this invention relates to the test piece to which diffusion and elution, such as 
coloring matter, wer e controlled, the sensibility and precision of detection and measurement were raised, and handling 
was closed if . 
[0002] 

[Description of the Prior Art] The test piece for inspecting and analyzing the component in liquids, such as urine, 
usually consists of the trial section which is the functional part which bears a series of analysis pr ocesses, such as 
absorption of a sample solution, diffusion, a reaction, and detection, and a supporter which supports the trial section, 
and has a sensor, a sample solution inhalator, etc. if needed further. Said trial section consists of parts which bear 
further various functions, such as a layer and a field. And generally The diffusion osmosis section for making 
homogeneity permeate and diffuse the sample inhalation section for inhaling a sample solution and introducing into 
trial circles, and a sample solution in the trial department, The reaction section which reactions containing the quality of 
an analysis object contained in a sample and the reagent which reacts, such as the reagent section and a detection 
reaction, cut, The expansion section which separates the coloring matter generated at the component and detection 
reaction in a sample in operations of chr omatography resemblance, such as adsorption and distribution, The timing 
section for adjusting advance of a reaction using the time amount which a sample solution moves, It consists of each 
part, such as the absorption section which absorbs the detecting element and the superfluous sample solution which 
detect coloring matter etc. by the attaching part for carrying out the trap of a component, coloring matter to generate in 
a sample, or removing them by the absorption, the reflection factor, transparency absorption, fluorescence, etc., and the 
penetrant remover and developing solution which were added, and prevents a back flow. 

[0003] In an actual test piece, it may not necessarily r estrict that the part which bear s each of these functions exists 
respectively independently, for example, a detecting element may have two or more functions in the one section like 
the same litmus paper as the sample inhalation section, the reagent section, and the r eaction section. 
[0004] Moreover, the test piece of a monolayer mold equipped with the detection layer which became independent of 
the diffusion layer which serves as a sample inhalation layer, for example, the detection layer which serves both as a 
reagent layer and a reaction layer, or the reaction layer which serves both as a reagent layer, or a multilayer mold can 
also be mentioned. These many are stuck by the glue line on the base material. It may have the expansion layer or 
maintenance layer which has an operation of removing an active jamming component between a reaction layer and a 
detection layer etc. A diffusion layer may serve as an expansion layer and may be in contact with the reagent layer with 
the glue line. In the case where detection is performed by reflection factor measurement, a reflecting layer may be 
prepared before and after a detection layer. Point arrival being carried out to the diffusion layer which serves as a 
sample inhalation layer, and being spread in homogeneity, by dissolving the reagent in a reagent layer, a reaction 
advances, for example, coloring matter generates a sample solution from a coloring matter precursor. Although 
measured as it is in the case where a reagent layer and a reaction layer serve as a detection layer, by the case where it 
has the independent detection layer, the generated coloring matter carries out osmosis migration further at a detection 
layer, and is measured at the time. H.G.Curme, et al., Clinical Chemistry, and 24 (8) -- 1335-1342 (1978), B.Walter, 
Analytical Chemistry, 55 (4), 498A (1983) and Asaji Kondo M a **** weir" 1984 (7), 534, Asaji Kondo "**** 
weir" 1986(6), 387, the 8th page (edited by Japan Society for Analytical Chemistry: the 4th edition of revision, 
Maruzen (1991)) of an analytical chemistry handbook, and r efer to JP,6-213886,A (Masao Kitajima et al.). 
[0005] Moreover, the test piece using the superficial migration of a sample solution etc. which has the osmosis section 
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of a developing solution, for example at the end of the test piece on a filter paper split, was equipped with the sample 
inhalation section next to it, was equipped with the r eaction section which served as the reagent section (an enzyme is 
fixed) to the central approach, and was further equipped with the detecting element which served both as the reagent 
section (a coloring matter precursor etc. is fixed), the reaction section, and an attaching part previously is mentioned. In 
this case, after carrying out point arrival of the sample solution to the sample inhalation section, make a developing 
solution permeate from the end of a test piece, and a sample is moved by capillarity. React with an enzyme in the 
reaction section which served as the first reagent section (an enzyme is fixed), and a hydrogen peroxide is generated. In 
the detecting element which the hydrogen peroxide furthermore generated moved with the developing solution, and 
served both as the 2nd reagent section (a coloring matter precursor etc. is fixed), the reaction section, and an attaching 
part, coloration of the coloring matter pr ecur sor etc. is carried out, and adsorption maintenance of the generated 
coloring matter is carried out (detectable matter). Since a hydrogen peroxide moves with migration of a developing j 
solution and color reaction cuts with the migration, if the amount of the quality of an analysis object incr eases, the 
width of face which carries out coloration becomes long, and, thereby, can measure the matter. (Refer to M.P.Allen, et 
al., Clinical Chemistry, 36 (9), 1591-1597 (1990), D.Noble, Analytical Chemistry, 65 (23), and 1037A (1993).) 
[0006] Such a test piece is used for a urine trial, biochemical study, an immuno chromatography trial, etc. The enzyme 
fixed antigen which is a reagent as an example of an immuno chr omatography test piece about the end of the filter ) 
paper (the whole surface may call it the reagent section, the reaction section, the expansion section, an attaching part, 
and a detecting element) which fixed the antibody, for example, If it is immer sed in the developing solution which 
mixed the sample containing an antigen (quality of an analysis object), it is developed and it subsequently develops I 
with the coloring liquid (a coloring matter precursor is included) which is the 2nd reagent, the part in which the enzyme | 
fixed antigen which was developed beforehand and caught exists will carry out coloration to band-like. The die length [ 
of this band that carries out coloration is proportional to the amount of the antigen in a sample. (R.F.Zuk, et al., Clinical j 
Chemistry, 31 (7), 1 144 -1 150 (1985) reference.) j 
[0007] Moreover, the end on a membrane filter split is equipped with the reagent section (the 1st antibody fixation-ized | 
coloring latex) which served as the sample inhalation section as other examples of an immuno chromatography test j 
piece. The test piece which equipped central approach with the reagent section (the 2nd antibody from which an 
epitope differs although the same antigen as the 1 st antibody is recognized) which serves as the expansion section, was 
subsequently equipped with the expansion section, and was equipped with the detecting element which serves both as j 
the r eagent section (the 1st anti- antibody antibody) and an attaching part further is mentioned. If point arrival of the 
sample solution is carried out to the sample inhalation section, an antigen (quality of an analysis object) and the 1st 
antibody will move an antigen-antibody reaction with migration of a sample solution with a lifting and an immune j 
complex, and will produce the 2nd antibody and a sandwiches reaction in the reagent section which serves as the | 
expansion section. However, the 1st superfluous antibody which does not make an immune complex passes the 
expansion section with migration of a sample solution, and is caught in the detecting element which serves both as the 
reagent section (the 1st anti-antibody antibody) and an attaching part. The quality of an analysis object can be measured | 
by measuring the coloration of the coloring latex (the coloring matter of the detectable matter is included) by which the 
1st antibody is fixed. (I.W.Davidson, Analytical Proceedings, 29, 459 (1992) reference.) 

[0008] However, in the various test pieces mentioned above, un-arranging, such as adhesion in the trial section which 
adjoins [ coloring matter / in the multi-item test paper which there is solubility over a sample solution reaction mixture, 
etc. in many cases, consequently has the elution to bulk liquid, such as coloring matter, the back flush to a diffusion 
layer, and two or more trial sections ], produce the coloring matter generated by the reaction with the component which | 
should be analyzed. Moreover, the phenomenon in which coloring matter etc. moves to the edge of the trial section 
with desiccation, the concentration of a center section becomes thin, and the concentration of a periphery becomes deep j 
is also produced. 

[0009] Although especially these inconvenient phenomena of reducing the sensibility of measurement, accuracy, and 
precision are remarkable in the urine test paper which is immersed in a sample solution and measured, they are general 
things irr espective of the class of sample. 

[0010] On the other hand, the approach of putting covering on the trial section and preventing the elution of a r eagent 
(JP,2-38861,A), How (JP,2-6541,A) to prevent liquid junction with the trial section which homogeneity is made to 
absorb a sample in the trial section which consists of good vesicular structure objects (a porous layer, porous film, etc.) 
of absorptivity, and adjoins it, The approach of choosing the r eaction which generates insoluble coloring matter , 
insolubility, the approach of catching generation coloring matter etc. using a hydrophobic binder (binder) (JP,7- 
1811 74, A), The approach of controlling time amount by the multi-item test paper to measure, before the approach of 
extending the distance between the adjoining trial sections, the method of controlling and adjusting immersion time 
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amount, and diffusion take place etc. is proposed. 

[001 1] However, preparing a vesicular structure object by the formula of the precipitate solidifying method etc. has the 
fault that prepare covering in the trial section or the production process of the test paper becomes complicated. 
Moreover, when the reaction which insoluble coloring matter etc. generates is chosen, there is a fault, like the product 
inhibition of enzyme activity arises, for example. In the test piece which used the hydrophobic giant molecule as the 
binder , there is a fault of the absorptivity of the aquosity sample solution getting wor se. Moreover, in a multi-item test 
piece, since the sensor of a piece usually moves two or more trial sections and reflected light measurement etc. is 
performed, when the distance between the trial sections is extended, there is a fault which a large area is needed or 
becomes disadvantageous for migration of a sensor. In addition, a trouble is in each ~ the approach the appr oach of 
controlling immersion time amount has the fault that it is troublesome in a urine trial, and controls time amount has the 
fault of not being easy, by relation with reaction time -- and the pr esent condition is that the still satisfying solution is 
not found out. 

[0012] Moreover, between the electron transport matter (mediator) and the quality of an analysis object, with the 
enzyme etc., oxidation/reduction reaction is made to cause, there is a method of calculating the amount of the quality of 
an analysis object from the electrochemistry response when returning/oxidizing the oxidant/reductant of the produced 
electron transport matter with an electrode, and it has become the important quantum approach. Furthermore, the ligand 
(ionophore) which carries out ion, specific coordinate bond, or specific ionic bond is used for a liquid membrane 
electrode, and by measuring the membrane potential accompanying migration of the generated complex compound, the 
approach of carrying out the quantum of the ion which is the quality of an analysis object is learned, and it has become 
too important assay. 

[0013] In the electrode using such an oxidant / electrochemically detectable reductant, or an electrochemically 
detectable complex compound of the electron transport matter Usually, although the electron tr ansport matter or a 
ligand is made to hold near the electrode surface so that an electronic transition may occur promptly the elution of the 
electron tr ansport matter or a ligand, and prevention of diffusion in a scale and coincidence by adding the electron 
tr ansport matter or a ligand into an insoluble polymer The intermediate product generated from the quality of an 
analysis object or the quality of an analysis object in a sample in order that the mass transfer in a polymer may receive 
a limit, There is a fundamental fault that the electron transport matter in an insoluble polymer or a reaction with a 
ligand is checked, and the too satisfying solution is not found out. 
[0014] 

[Problem(s) to be Solved by the Invention] This invention controls diffusion and elution, such as coloring matter, and 
exact inspection and analysis are enabled, and it makes it a technical problem to offer the test piece for analysis which 
can be dealt with simple. 
[0015] 

[Means for Solving the Problem] In the test piece, by blending the specific inorganic compound with the detecting 
element which is the field which measures the coloring matter which the quality of an analysis object and a reagent 
react and is generated, diffusion and elution, such as coloring matter, were controlled, and this invention person etc. 
completed a header and this invention for the above-mentioned technical problem being solved. 
[0016] That is, by measuring the detectable matter which the quality of an analysis object and the reagent in a sample 
react, and is generated, this invention is a test piece for analysis for measuring said quality of an analysis object, is 
equipped with the trial section which has a detecting element for detecting the matter in which said detection is possible 
one or more, and relates to the test piece which contains a stratified inorganic compound in said detecting element at 
least. 

[0017] Moreover, this invention is equipped with the trial section containing the detection layer for detecting the matter 
detectable as said detecting element which consists of two or more layers one or more, and relates to said test piece 
which contains a stratified inorganic compound in said detection layer at least. 

[0018] Moreover, this invention relates to said test piece characterized by a sample being spread through said diffusion 
layer and making it reach said detection layer including a diffusion layer for said trial section to diffuse a sample 
further. 

[0019] Moreover, this invention is equipped with the trial section which has a detection field for detecting the 
detectable matter as a detecting element one or more, and relates to said test piece which contains a stratified inorganic 
compound to said detection field at least. 

[0020] Moreover, said trial section has a diffusion field for diffusing said sample further, and this invention relates to 
said test piece characterized by a sample being spread through said diffusion field and making it arrive at said detection 
field. 
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[0021] Moreover, this invention relates to said test piece with which said detection field consists of two or more layers 
containing the detection layer for detecting the detectable matter. Moreover, said tiial section has the reaction section 
for the quality of an analysis object and the reagent in a sample to react further, and this invention relates to said test 
piece char acterized by generating the matter in which said detection is possible in said reaction section. 
[0022] Moreover, this invention relates to said test piece characterized by preparing said detecting element in the 
location after spreading a sample and passing said reaction section. Moreover, this invention relates to said test piece 
with which the matter in which said detection is possible is characterized by generating by the r eaction of the quality of j 
an analysis object in a sample, and a reagent in said detecting element. 

[0023] According to this invention, by including a stratified inorganic compound in the trial section, it is thought that 
the coloring matter generated by the reaction of an analysis object and a reagent and said stratified inorganic compound 
adsorb, consequently the diffusion and elution by the sample solution, reaction mixture, etc. are controlled, and high 
analysis of high sensitivity and pr ecision is attained. 

[0024] The test piece of this invention is applied to the appr oach of analyzing the component in a liquid using solid 
phase, and is especially used for analysis of the glucose in urine, a bilirubin, etc. In analysis of the component in such a 
liquid, the coloring matter generated at a reaction with a reagent dissolves in a sample solution, it is spread, and is easy 
to be eluted and the test piece of this invention is effective. 

[0025] Although it will not be limited especially if the reaction which can be detected as the quality of an analysis 
object is caused as a reagent, it reacts with the quality of an analysis object preferably, and the complex compound of a 
coloring matter compound, the oxidant/r eductant of the electron transport matter, an ionophore, and ion can be 
generated. In addition, not only coloring but discoloration, fluorescence, luminescence, etc. may be brought about that 
the reaction which generates a coloring matter compound here should just be a reaction which what can be detected j 
optically generates. Moreover, when the coloring matter compound to generate is water solubility, it is desirable 
especially to apply to the test piece using the reagent into which this invention generates such a water-soluble coloring 
matter compound by the sample solution, reaction mixture, etc. since elution is carried out diffusion and often. 
[0026] | 
[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained at a detail. By measuring | 
the detectable matter which the quality of an analysis object and the reagent in a sample react, and is gener ated, the test 
piece of this invention is a test piece for analysis for measuring said quality of an analysis object, and is equipped with 
the trial section which has a detecting element for detecting the matter in which said detection is possible one or more. 
[0027] Although the trial section is a functional part which bears a series of analysis processes, such as absorption of a 
sample solution, diffusion, a reaction, and detection, in a test piece and especially the structure is not limited, generally 
Besides the detecting element for detecting the detectable matter of coloring matter etc. by said reflection factor, 
transparency absorption, fluorescence, etc. The sample inhalation section prepared in the end of the trial section for 
inhaling a sample solution and introducing into trial circles, or its near, The diffusion osmosis section for making trial 

i 

circles permeate and diffuse a sample solution at homogeneity, the reagent section containing the quality of an analysis 
object contained in a sample, and the reagent which reacts, The expansion section which separates the coloring matter 
which reactions, such as a detection reaction, generate at the component and detection reaction in the reaction section to | 
cut and a sample in an operation similar 1 to a chromatography, The timing section for adjusting advance of a reaction 
using the time amount which a sample solution moves, It has the absorption section pr epared an end or near the sample 
inhalation section and the trial section of the opposite side to the detecting element for absorbing an attaching part, a 
superfluous sample solution, and the penetrant remover and developing solution for carrying out the trap of a 
component, coloring matter to generate in a sample, or removing them by the absorption that were added, and 
preventing a back flow. 

[0028] Each part which bears the function of these trial section may overlap mutually respectively, for example, the one 
section — a detecting element serves both as the reagent section and the reaction section, or a detecting element serves 
as an attaching part — may have two or more functions. 

[0029] As a desir able mode of the test piece of this invention, the test piece equipped with the multilayer mold trial 
section which consists of two or more layers containing the detection layer which detects the detectable matter one or 
more is mentioned, for example as said detecting element. The sample inhalation layer for inhaling a sample solution 
and introducing into the trial section as layers other than a detection layer, The diffusion layer for making the trial 
section permeate and diffuse a sample solution at homogeneity, the reagent layer containing the quality of an analysis 
object contained in a sample, and the reagent which reacts, The expansion layer or maintenance layer which has an 
oper ation of removing the active j amming component of which reactions, such as a detection reaction, are prepar ed 
between the reaction layer and reaction layer to cut, and a detection layer etc., The glue line for making the absorption 
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layer and the trial section which absorb a superfluous sample solution, and the penetrant r emover and developing 
solution which were added, and prevent a back flow fix on a base material etc. can be prepared. Said test piece a 
sample is spread through said diffusion layer and it was made to reach said detection layer including the diffusion layer 
for diffusing the sample other than said detection layer further is mentioned especially preferably. It is shown in the 
example 4 which mentions later the example of the test piece which has the multilayer mold trial section. 
[0030] Moreover, the test piece equipped with the trial section which has a detection field for detecting the matter in 
which said detection is possible as said detecting element, for example as another desirable mode one or mor e is 
mentioned. The sample inhalation field for inhaling a sample solution and introducing into the trial section as fields 
other than said detection field, The diffusion field for making the trial section permeate and diffuse a sample solution at | 
homogeneity, the reagent field containing the quality of an analysis object contained in a sample, and the reagent which I 
reacts, The expansion field which separ ates the coloring matter which reactions, such as a detection reaction, generate 
at the component and detection reaction in the reaction field to cut and a sample in oper ations of chr omatogr aphy 
resemblance, such as adsorption and distribution, The timing field for adjusting advance of a reaction using the time 
amount which a sample solution moves, The absorption field which absorbs a maintenance field, a superfluous sample 
solution, and the penetrant remover and developing solution for carrying out the trap of a component, coloring matter 
to generate in a sample, or removing them by the absorption that were added, and prevents a back flow can be prepar ed 
on a test piece. The thing to which the sample by which point arrival was carried out to the end of a test piece etc. 
including the diffusion field for diffusing the sample other than said detection field further passes along said diffusion 
field, mainly moves superficially in a capillary tube osmosis operation in a test piece top, and enabled it to arrive at said j 
detection field is mentioned especially preferably. Moreover, you may have the multilayer structure which said 
detection field becomes from two or more layers containing the detection layer for detecting the detectable matter and j_ 
which was mentioned above in this case. It is shown in the example 5 which mentions the example of the test piece 
using superficial migration of such a sample solution etc. later . 

[0031] After preparing said detecting element independently and generating the matter in which said detection is 
possible in said r eaction section in the reaction section for the quality of an analysis object and the reagent in a sample 
to r eact, it is introduced into said detecting element and you may make it detected in this invention. In that case, as for 
said detecting element, it is desirable to be prepared in the location after spreading a sample and passing said reaction 
section. It is desirable to prepare a detection layer in the location which reaches after specifically spreading the sample 
which permeated through a diffusion layer from the front face of the multilayer mold trial section, moving to an 
interlayer's reaction layer and passing said reaction layer further. Moreover, it is desirable to prepare a detection field, a | 
reaction field, and a diffusion field on a test piece, and to establish a detection field in the field which reaches after said \ 
sample's mainly moving superficially, permeating through a diffusion field, moving to a reaction field and passing 
through said reaction field further. 

[0032] Moreover, said detecting element serves also as the reaction section for the quality of an analysis object and the 
reagent in a sample to react to coincidence, and you may make it the matter in which said detection is possible generate j 
by the reaction of the quality of an analysis object in a sample, and a reagent in said detecting element in this invention. | 

[0033] The detecting element of this invention may serve as the reagent section in which the reaction section in which 
said reaction occurs as mentioned above although the detectable matter of the coloring matter generated by the reaction j 
of the quality of an analysis object and a reagent is the part actually detected, and a reagent are contained, and the 
reagent is usually beforehand contained in the detecting element in that case. On the other hand, in this invention, since | 
said reaction section and reagent section have another independent detecting element, before the reagent does not need 
to be contained in the trial section and not necessarily adds a sample first in that case, and/or after adding, they may be 
the format which adds a r eagent. Moreover, you may be the format which adds the solution of the detectable matter of 
the coloring matter generated by the reaction of the quality of an analysis object, and a reagent. 

[0034] The test piece of this invention may consist of such [ usually ] the trial section and a supporter of the shape of a 
sheet which supports the trial section, tubular, and cylindrical **, and sensors, such as an electrode, a sample solution 
inhalator , etc. may accompany if needed further. 

[0035] As for this invention, it is desir able to apply to the test piece using the reagent and the system of reaction which 
can gener ate the detectable matter of coloring matter which is described below. It will not be limited, especially if the 
detectable matter of the coloring matter generated by the r eaction produces interactions, such as a str atified inor ganic 
compound of this invention, and adsorption, and can form complex as a reagent. The matter which can stick to a 
str atified inor ganic compound is explained by Chapter 1 1 "Interaction of Clays and Organic Compounds" of the 
compendium written by H.Van Olphen "An Introduction to Clay Colloid Chemistry and Second Edition" (Krieger 
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Publishment, Malabar) etc. in full detail. Moreover, the compound in which much adsorption is possible is introduced 
to JP,50-8462,B (Tadayoshi Kato). 

[0036] The reagent which generates the detectable matter which carries out adsorption etc. to a stratified inorganic 
compound can be broadly found out in compounds, such as a coloring matter precursor which generates the detectable 
matter optically [ coloring matter, a fluorochrome, etc. ] by the oxidation reduction reaction, the acid-base reaction, the 
condensation reaction, a complexing reaction, etc., the compound which generates the oxidant / detectable reductant, or 
the detectable complex compound of a mediator (electron transport matter) electrochemically. 
[0037] Since it is the solution which uses water as a solvent in many cases, a sample, a reagent, or a reactant will be 
easy to be carried out diffusion and elution, if the matter in which the above-mentioned detection is possible is water- 
solubility. Therefore, when the detectable matter is water solubility, the effectiveness of this invention shows up well 
especially. Therefore, as for the reagent to be used, it is desirable that it is the reagent which generates a water-soluble 
detection compound, and many of such [ actually ] r eagents are used. However , it is not limited to this but a sample, a 
reagent, or a reactant may be based on solvents other than water, and even if the r eagent used in that case generates the 
matter in which diffusion and the detection by which elution is carried out are possible with the solvent, it does not 
interfere. Of course, the reagent which generates the matter in which insoluble detection is possible may be used for the 
solvent of a sample, a reagent, or a reactant. 

[0038] Below, the reagent which generates the detectable matter optically is explained concretely. The compound 
which has conjugated system, such as a ring, preferably as a coloring matter precursor is used. Specifically The 4- 
amino -1, 2-dihydro - 1, 5-dimethyl - The coupler represented by 2-phenyl-3H-pyrazole-3-ON, The reagents (quinone 
system coloring matter is generated by carrying out oxidation condensation) of hydrogen donor s (N-ethyl-N-(3- 
sulfopropyl)-3, 5-dimethylaniline, etc.) The coloring matter precursor which generates oxidation chromogen coloring 
matter, such as orthotolidine and benzidines (3, 3', 5, 5 f -tetramethyl benzidine, etc.), The leuco of coloring matter, such 
as 2, 6-dichloro-4-[(4-hydroxyphenyl) imino]-2, and 5-cyclohexadiene-l-ON, (it colors by oxidizing), The compound 
which 4-hydroxyphenyl acetic acid etc. oxidizes and generates a fluorescent material, Photogene, such as 
chemiluminescence matter, tetrazolium salt (it is returned and formazan is generated), The reagents which 1, the T- 
dimethyl -4, a 4'-BIPIRIJIRIUMU salt, etc. are returned, and generate coloring matter The compound colored or 
discolored by change of pH, such as bromocresol green, Diazonium salt, such as 2-methoxy-4-morpholino benzene 
diazonium salt (coupling generates azo system coloring matter), Various well-known reagents for color reaction, such 
as 2, the 3-dimethyl -2, and 3-bis(hydroxy amino) butane (it reacts with an aldehyde and coloration is carried out), 
Various well-known reagents for a reaction, such as an alt.phthalaldehyde (it reacts with a histamine and a fluorescent 
material is generated), The compound which forms complexes, such as enzyme substrates, such as 4-methyl 
umbelliferryl phosphate, and 2-(5-BUROMO-2-pyridyl azo)-5-[N-propyl-N-(3-sulfopropyl) amino] aniline salt, and is 
colored and discolored is mentioned. 

[0039] A hydrogen donor is a peroxidase operation under coexistence of a hydrogen peroxide here. The 4-amino -1, 2- 
dihydro - 1, 5-dimethyl - 2-phenyl-3H-pyrazole-3-ON (it abbreviates to 4-AA hereafter.) They are compounds, such as 
a phenol which condenses with a 3-methyl-2-benzothiazolinone hydrazone and generates quinone system coloring 
matter. Specifically Dichlorophenol, an alt.methoxy phenol, 1 and 2, 3-trihydroxy benzene, Dimethylaniline, an N- 
ethyl-N-sulfopropyl meta-anisidine, An N-ethyl-N-sulfopropyl aniline, N-ethyl-N-(3-sulfopropyl)-3, 5-dimethoxy 
aniline, N-ethyl-N-(3-sulfopropyl)-3, 5-dimethylaniline, An N-ethyl-N-sulfopropyl meta-toluidine, an N-ethyl-N-(2- 
hydroxy-3-sulfopropyl) meta-anisidine, An N-ethyl-N-(2~hydroxy-3-sulfopropyl) aniline, N-ethyl-N-(2-hydroxy-3- 
sulfopropyl)-3, 5-dimethoxy aniline, N-(2-hydroxy-3-sulfopropyl)-3, 5-dimethoxy aniline, N-ethyl-N-(2-hydroxy-3- 
sulfopropyl)-3, 5-dimethylaniline, an N-ethyl-N-(2-hydroxy-3-sulfopropyl) meta-toluidine, N-(3-sulfopropyl) aniline, 
etc. are mentioned. 

[0040] Moreover, as the orthotolidine and benzidines, a - tetramethyl benzidine, N-(3-sulfopropyl)-3, 3*, and 
orthotolidine, dianisidine, 3, and S'-diaminobenzidine, 3, 3', 5, and 5 '5, 5'-tetramethyl benzidine etc. is mentioned. 
[0041] Moreover, a leuco is a colorless coloring matter precursor which oxidizes, serves as coloring matter and colors. 
As coloring matter with which the leuco oxidized, 2, 6-dichloro-4-[(4-hydroxyphenyl) imino]-2, 5-cyclohexadiene-l- 
ON, 2, 6-dichloro-4-[(3-chloro-4-hydroxyphenyl) imino]-2, 5-cyclohexadiene-l-ON, A 7-(diethylamino)-3-imino-8- 
methyl-3H-phenoxazine salt, A 3-(diethylamino)-7-amino-5-phenyl phenazinium salt, 3, a 7-bis(dimethylamino) 
phenothiazin-5-IUMU salt, a l-hydroxy-5-methyl phenazinium salt, 7-hydroxy - 3H-phenoxazine-3-ON-10-oxide is 
mentioned. As a leuco - benzylidene screw (N.N-dimethylaniline), and 4 and 4 '4, 4* bis[ - ] [N-ethyl-N-(3-sulfopropyl 
amino)-2 and 6-dimethylphenyl] methane, l-(ethylamino thiocarbonyl)-2-(3, 5-dimethoxy-4-hydroxyphenyl)-4, a 5-bis 
(4-diethylaminophenyl) imidazole, 4, a 4'-bis(dimethylamino) diphenylamine, N-(carboxymethyl aminocarbonyl)-4, a 
4'-bis(dimethylamino) diphenylamine salt, A 10-(carboxymethyl aminocarbonyl)-3 and 7-bis(dimethylamino) 
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phenothiazin salt etc. is mentioned. 

[0042] As a coloring matter precursor which oxidizes and colors, in addition, 4-methoxyphenol, A 4-ethoxy phenol, a 
2-ethoxy phenol, l-(2-hydroxy-5-methoxypheny) ETANON, A 2-hydroxy-5-methoxy benzoic acid, a 2-hydroxy-5- 
methoxy benzaldehyde, 2-hydroxy-5-methoxy methyl benzoate, a 4-methoxy-2-nitrophenol, 2-chloro-4- 
methoxyphenol, a 4-hydroxy-3-methoxy benzaldehyde, a 4-hydroxy-3-methoxy benzoic acid, etc. are mentioned. 
[0043] Moreover, 3-(4-hydroxyphenyl)-2-propenoic acid, 2-hydroxyphenyl acetic acid, 3-hydroxyphenyl acetic acid, 4- | 
hydroxyphenyl acetic acid, 3-hydroxybenzoic acid, 4-hydroxybenzoic acid, 2-aminobenzoic acid, 3-aminobenzoic acid, 
4-aminobenzoic acid, 3, 4-diamino benzoic acid, 3, 5-diamino benzoic acid, a 4-amino-2-chloro benzoic acid, a 4- 
amino-3 -methyl benzoic acid, a 4-amino-3-methoxy benzoic acid, 4-amino phthalic acid, etc. are mentioned. 
[0044] Moreover, 2, a 4-diamino-6-hydroxy pyrimidine, 4, a 5~diamino-6-hydroxy pyiimidine, The 4-amino -2, 6- 
dihydroxy pyrimidine, 6-hydroxy - 2, 4, 5-triamino pyrimidine, 4, the 5-diamino -2, 6-dihydroxy pyrimidine, 4-amino- 
6-hydroxy-2-methylpyrimidine, a 4-amino-6-hydroxy pyrimidine, a 4-amino-6-hydroxy-2-methoxy pyrimidine, etc. are j 
mentioned. 

[0045] Moreover, as reagents which oxidize and generate a fluorescent material, it is 4-hydroxyphenyl acetic acid, an 
acetic acid (4-hydroxy-3-methoxypheny), 3 -(4-hydroxyphenyl) propionic acid, a 4-hydroxy-(2-aminoethyl) phenol, and | 
4-hydroxy. - N, N, and N-trimethyl benzene meta-minium, alpha AMINOPARA hydroxy hydrocinnamic acid, 4- 
hydroxy phenethylamine, N-(4-hydroxyphenyl) acetanilide, 2, and 7-dichloro fluorescein diacetate etc. is mentioned., 
[0046] Moreover, as photogene, such as chemiluminescence matter, firefly luciferin, cypridina luciferin, aequorin, a 
lucigenin derivative, a luminol derivative, acridinium ester, a fault oxalate, etc. are mentioned. 

[0047] For example, by the approach of using the system of reaction which said 4-AA and hydrogen donor, benzidines, 
and a leuco oxidize and color under existence of oxidizing substances, such as a hydrogen peroxide, the quantum of the 
quality of an analysis object is carried out by measuring the coloring matter to generate with an absorptiometer etc. and 
carrying out the quantum of the hydrogen peroxide indirectly. 

[0048] Moreover , by the appr oach of using the system of reaction which said fluorescent mater ial and photogene 
gener ate, the quantum of the quality of an analysis object is carried out by measuring with a fluorophotometer, a 
luminescence photometer, etc. and carrying out the quantum of the hydrogen peroxide indirectly. 
[0049] In the oxidation reaction which generates such coloring matter, the oxidizer which participates in oxidation 
reaction is not limited to a hydrogen peroxide, and may use various well-known oxidizers. Oxidizing enzyme, such as a j 
per oxidase, may be added. Mor eover, the reaction which said oxidizer generates may arise in advance of the oxidation 
reaction which coloring matter generates. j 
[0050] As tetrazolium salt, moreover, 2, 3, 5-triphenyl tetrazolium salt, 2 5-diphenyl-3-(l-naphthyl)-2H-tetrazolium 
salt, 3 and 3' — a - [3, 3 f -dimethoxy-(l and l'-biphenyl)-4, and 4'-diyl]-bis[2-(4-nitrophenyl)-5-phenyl-2H-tetrazolium] 
salt — 3 A 3'-[3, 3 f -dimethoxy-(l and l'-biphenyl)-4, and 4 f -diyl]-bis(2 and 5 -diphenyl-2H- tetrazolium) salt, 2-(4-iodine i 
phenyl)-3-(4-nitrophenyl)-5-phenyl-2H-tetrazolium salt, 2-(4~iodine phenyl)-3-(4-nitrophenyl)-5-(2, 4-disulfb phenyl)- 
2H- tetrazolium salt, 2-(4-iodine phenyl)-3-(2,4-dinitrophenyl)-5-(2, 4-disulfb phenyl)-2H~tetrazolium salt, 3 3' -(1, 1'- 
biphenyl -4, 4 ! -diyl)- Bis(2 and 5-diphenyl-2H-tetrazolium) salt, 3-(4, 5-dimethyl-2-thiazolyl)-2, and 5-diphenyl-2H- 
tetrazolium salt etc. is mentioned. 

[0051] Moreover, as a compound which is returned and generates coloring matter, reductants, such as 1, the l'-dimethyl | 
-4, a 4 , -BIPIRIJIRIUMU salt, 1, the l'-dibenzyl -4, and a 4 ? -BIPIRIJIRIUMU salt, are mentioned. Moreover, 7-hydroxy [ 
- Although 3H-phenoxazine-3-ON-10-oxide etc. is returned and a fluorochrome is generated As a reagent which 
generates such a fluorochrome 7-hydroxy - 3H-phenoxazine-3-ON-10-oxide, 5-cyano - The fluorescent material which 
2 and 3-bis(4-methylphenyl)-2H-tetrazolium salt, 2, and 3-bis(4-cyanophenyl)-5-cyano-2H-tetrazolium salt etc. is 
returned, and is generated is mentioned. 

[0052] For example, by the approach of using the system of reaction in which said tetrazolium salt etc. carries out a 
reduction r eaction and which it colors under existence of a r educing agent, the quantum of the quality of an analysis 
object is carried out by measuring the coloring matter to generate with an absorptiometer or a fluorophotometer, and 
carrying out the quantum of the reducing agent indirectly. Moreover, the reaction which a reducing agent generates in 
advance of the reduction reaction which coloring matter gener ates may arise. 

[0053] In the reduction reaction which generates such coloring matter, nicotinamide adenine dinucleotide or 
nicotinamide adenine dinucleotide phosphate is preferably used as a reducing agent which participates in a reduction 
r eaction. However, not the thing limited to this, of course but various well-known r educing agents may be used. 
[0054] moreover, as a compound colored or discolored by change of pH Bromocresol green, a bromophenol blue, 
Phenol Red, Sulfbne phthalein system coloring matter, such as BUROMO pyrogallol red and pyrogallol red, 
Triphenylmethane color system coloring matter, such as Malachite Green and ROZORIKKU acid, Quinoline system 
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coloring matter, such as quinaldine-red, N-(PARAHIDOROKISHI phenyl)-2, and 6-dichloro paraben ZOKINON 
imine, 7-hydroxy - Conductive polymer compounds, such as coumarin system coloring matter, such as an oxazone 
system coloring matter [, such as 3H-phenoxazine-3-ON-10-oxide, ], 6, and 7-dihydroxy~4-methyl coumarin, and 
aniline oligomer, are mentioned. 

[0055] For example, the compound colored or discolored by change of pH carries out the quantum of the quality of an 
analysis object by measuring the coloring matter to generate with an absorptiometer etc. by the approach of using the 
system of r eaction colored or discolored, and carrying out the quantum of an acid or the base indirectly by the acid or 
the base. 

[0056] Moreover, when the compound colored or discolored, for example by change of pH measures the coloring 
matter to generate with an absorptiometer etc. by the approach of using the system of reaction colored or discolored and | 
carries out the quantum of the hydrogen ion concentration with a hydr ogen ion, the quantum of the quality of an 
analysis object is carried out. 

[0057] Moreover, 3 which carries out coupling to the 2-methoxy-4-morpholino benzene diazonium salt and 
urobilinogen which carry out coupling to indoxyl and generate azo system coloring matter as diazonium salt, and 
generates azo system coloring matter, the 3'-dimethoxy biphenyl -4, 4 , -diazonium salt, etc. are mentioned. Moreover, 
there is a reagent which participates in the reaction which generates diazonium salt as a reagent in these criteria. The N- }■ 

1- naphthyl ethylenediamine which carries out coupling to 4-aminobenzenearsonate which generates diazonium salt 
under existence of a nitrite, or its diazonium salt as such a reagent, and generates azo system color ing matter is 
mentioned. Moreover, 2 which carries out coupling to the bottom of existence of a nitrite, and gener ates azo system 
coloring matter, 4-dichloro aniline, N, and an N-diethyl-N'- 1 -naphthyl naphthyl ethylenediamine oxalate (Tsuda 
reagent) are mentioned. Moreover, a nitrite is mentioned. j_ 
[0058] By the approach of using the system of reaction which said azo system coloring matter generates, the coloring 
matter to generate is measured with an absorptiometer etc. and the quantum of the quality of an analysis object (in the 
aforementioned example, they are indoxyl, urobilinogen, and a nitrite) which is the starting material of a r eaction is 
carried out. The reaction which azo system coloring matter generates is not limited to the natural aforementioned 
example, and is preferably applied to the reaction which various well-known azo system coloring matter generates. 
[0059] Moreover, the hydrogen peroxide when detecting an aldehyde as various well-known reagents for color 
reaction, and 1, 4-diaminobenzene, 2 when detecting an aldehyde, the 3-dimethyl -2, 3-bis(hydroxy amino) butane, 
Although 2 when detecting the lOH-phenothiazin when detecting the 3-methyl-2~benzothiazolinone hydrazone when 
detecting an aldehyde, and an oxidizing agent and the second class amine, a bromine, and a thiol, 2'-dithiodipyridine, 

etc. ar e mentioned Of course, it is not limited to this. By the approach of using said well-known color reaction, the 
coloring matter to generate is measured with an absorptiometer etc. and the quantum of the quality of an analysis object ( 
(in the aforementioned example, they are an aldehyde, the second class amine, and a thiol) which is the starting 
material of a reaction is carried out. It is not limited to the aforementioned example with the well-known natural color 
reaction which can be used. 

[0060] Moreover, as various well-known reagents for a reaction which generate a fluorescent material, it is 2-hydroxy 
[ when detecting a guanidino compound ]. - Although 1 when detecting the alt.phthalaldehyde when detecting the 
alt.phthalaldehyde when detecting 1 , 2-diphenylethanone, and a histamine and spermidine and an alpha keto acid, the 

2- diamino -4, 5-dimethoxybenzene, etc. are mentioned, of course, it is not limited to this. 

[0061] By the approach of using said well-known detection reaction, the fluorescent material to generate is measured 
with a fluorophotometer etc. and the quantum of the quality of an analysis object (in the aforementioned example, they 
are a guanidino compound, a histamine, spermidine, and an alpha keto acid) which is the starting material of a reaction 
is carried out. The well-known detection reaction which can be used is not limited to the natural aforementioned 
example. 

[0062] moreover, as an enzyme substrate which reacts with an enzyme and generates coloring matter and a fluorescent 
material The N-tosyl-L-phenylalanine-2-amide acridone which is the substrate of a chymotrypsin, The L-alanine-2- 
amide acridone which is the substr ate of aminopeptidase, The 7-acetoxy-N-methyl quinolinium salt when measuring 
esterase, The 7-acetoxy-3H-phenoxazine-3-ON which is the substrate of esterase, Although 5, 10, 15, 20-tetrakis (4- 
phosphonooxy phenyl) porphin, etc. which are the substrate of 4-methyl umbelliferryl phosphate and phosphatase 
which is a substrate of phosphatase are mentioned, of cour se, it is not limited to this. 

[0063] For example, by the approach said enzyme substrate uses the reaction decomposed with an enzyme, the 
quantum of the quality of an analysis object is carried out by measuring coloring matter and the fluorescent material to 
generate with an absorptiometer, a fluorophotometer, etc., and carrying out the quantum of the enzyme indirectly. The 
enzyme and the enzyme substrate may be chemically combined with an antibody or its fragment. 
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[0064] Moreover, the compounds which form a complex, and are colored and discolored are a metal ion, an anion, and 
compounds, such as a ligand which forms a complex by coordinate bond or ionic bond, and generates coloring matter 
or a fluorescent material. Although the compound which forms the colored others and transition-metals ion and 
complex which are known as a metal indicator or a KUROMO ionophore as a compound which forms a metal ion and 
a complex, and is colored and discolored, and is colored is contained, [ compound ] Specifically 

Ethylenediaminetetraacetic acid, 2, and 2-bipyridine, l-hydroxy-2-(2 -hydroxy phenylazo) benzene, Dibenzo-18-crown 
-6, dicyclohexyl-18-crown -6, and annular polyamine A calyx [4] arene, 3-[N and N-bis(carboxymethyl) 
aminomethyl]-l, 2-dihydroxy Anthraquinone, 5', the 5"-dibromo pyrogallol sulfone phthalein, a 2-hydroxy-l-(l- 
hydroxy-2-naphthylazo)-6-nitro-4-naphthalene sulfonate, 2 and 6-dichloro -4 — hydroxy- 3', 3"-dimethyl FUKUSON 
-5 f , and 5 — " -2 carboxylate 3 and 3 f bis[ - ] [N and N-bis(carboxymethyl) aminomethyl] fluorescein, 8-[N and N-bis 
(carboxymethyl) aminomethyl]-4-methylumbelliferone, 2, the 7-screw (2-ARUSONO phenylazo) -1, 8-dihydroxy -3, 
6-naphthalene disulfon acid, 5-chloro-2-hydroxy-3-(2, 4-dihydroxyphenylazo) benzenesulfonic acid, 5-[(hexahydro - 2, ! 
4, 6-TORIOKISO-5-pyrimidinyl) imino] - 2, 4, and 6(1H, 3H, 5H)-pyrimidine trione salt - 2-(5-BUROMO-2-pyridyl 
azo)-5-[N-propyl-N-(3-sulfopropyl) amino] aniline salt, A 1, 8-dihydroxy-2-(2-pyridyl azo)-3, 6-naphthalene disulfon 
acid chloride, and 2-nitroso-5-[N-propyl-N-(3-sulfopropyl) amino] phenol etc. is mentioned. 

[0065] Moreover, as a compound which generates the cation and the colored complex of mono valence especially, a 
tetrakis [3 and 5-bis(trifluoromethyl) phenyl] borate salt, tetra-phenyl phosphonium salt, etc. are mentioned. 
[0066] moreover, as a compound which generates calcium ion etc. and a fluorescence complex especially l-[2-amino- 
5-(2, 7-dichloro - 6-hydroxy-3-oxy— 9-KISAN thenyl) phenoxy]-2-(2-amino-5-methylphenoxy) ethane - N, N, N', and 
N f -4 acetate l-[2-amino-5-(2, 7-dichloro - 6-hydroxy-3-oxy--9-KISAN thenyl) phenoxy]-2-(2-amino-5- 
methylphenoxy) ethane - N, N, N\ and N' -4 acetic acid PENTA acetoxy methyl ester - l-[6-amino-2-(5-carboxy-2- I 
OGIZAZOIRU)-5-benzofuranyloxy]-2-(2-amino-5-methylphenoxy) ethane - N, N, N f , and N' -4 acetate l-[6-amino-2- 
(5-carboxy-2-OGIZAZOIRU)-5-benzofaranyloxy]-2-(2-amino-5-methylphenoxy) ethane - N, N, N\ and N f -4 acetic 
acid PENTA acetoxy methyl ester — l-[2-amino-5-(6-carboxy-2-indolyl) phenoxy]-2-(2-amino-5-methylphenoxy) 
ethane - N, N, N\ and N' -4 acetate l-[2-amino-5-(6-carboxy-2-indolyl) phenoxy]-2-(2-amino-5-methylphenoxy) 
ethane - N, N, N\ and N 1 -4 acetic acid PENTA acetoxy methyl ester — 8-amino-2-[(2-amino-5-methylphenoxy) 
methyl] -6-methoxy quinoline - N, N, N f , and N f -4 acetate 8-amino-2-[(2-amino-5-methylphenoxy) methyl]-6-methoxy 
quinoline - N, N, N', and N' -4 acetic-acid PENTA acetoxy methyl ester — 3 and 3* bis[ - ] [N and N-bis 
(carboxymethyl) aminomethyl] fluorescein, 8-[N and N-bis(carboxymethyl) aminomethyl] -4-methylumbelliferone, etc. 
are mentioned. 

[0067] moreover, the bromination to which fluorescence intensity will decrease if an anion, the tetra-phenyl arsonium 
salt and chloride ion which form a colored complex, and a complex are formed — 8-hydroxy-l-(SARISHIRI DIN 
amino)-3 and 6-naphthalene disulfon acid chloride which forms N-ethoxy carbonylmethyl-6-methoxy quinolinium, 
boron, and a complex is mentioned. 

[0068] By the approach of using the reaction in which said complex is formed, the quantum of the quality of an 
analysis object (in many cases, it is ion) is carried out by measuring ion, and coloring matter and the fluorescent 
material which a ligand etc. generates with an absorptiometer, a fluorophotometer, etc., and carrying out the quantum 
of the amount of coloring matter or a fluorescent material. 

[0069] In the above, although the detectable matter was described optically, the reagent which generates the detectable 
matter electrochemically next is explained. The reagent which generates the oxidant / reductant, or the complex 
compound of the electron transport matter detectable [ with an electrochemical pr ocess ] is a ligand (ionophor e) which 
forms a complex by the reductant / oxidant, specific ion and coordinate bond, or ionic bond of the electron transport 
matter (mediator). 

[0070] The electron transport matter oxidizes / returns the quality of an analysis object with an enzyme etc., and carries j 
out the quantum of the quality of an analysis object from the quality of an analysis object, or the electrochemistry 
response when being the chemical which receives / supplies an electron directly, and oxidizing / returning the 
reductant/oxidant of the electron transport matter with an electrode at the quality of an analysis object in that case. 
Moreover, the electron transport matter and the quality of an analysis object do not need to be delivering and receiving 
the electron directly, and the electron transport matter may oxidize / return the quality of an analysis object with an 
enzyme etc., and you may be the chemical which receives / supplies an electron indirectly from the quality of an 
analysis object to the quality of an analysis object in that case. The quantum of the quality of an analysis object is 
carried out fr om the electr ochemistry response when returning/oxidizing with an electrode the oxidant/reductant of the 
quality of an analysis object, and the electron transport matter which has a quantitive relation. 

[0071] That by which oxidation r eduction is carried out as electron transport matter with the potential of measur able 
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within the limits of the electrode to be used (a carbon electrode usually -1.2 V-+1.0 V) is desirable. Specifically 1, the 
1 '-dimethyl -4, a 4'-BIPIRIJIRIUMU salt, 1, the l'-dibenzyl -4, a 4'-BIPIRIJIRIUMU salt, 1, 4-diaminobenzene, 2- 
methyl- 1 ,4-naphthoquinone, N-methyl phenazinium salt, A 1 -hydroxy- 5 -methyl phenazinium salt, a l-methoxy-5- 
methyl phenazinium salt, A 9-dimethylamino benzoalpha phenoxazine-7-IUMU salt, Ferrocene derivative, hexa cyano 
iron(II) salt, and 7-hydroxy-3H-phenoxazine-3-ON 10-oxide, 3, a 7-diamino-5-phenyl phenazinium salt, a 3- 
(diethylamino)-7-amino-5-phenyl phenazinium salt, 1, 4-benzene diol, 1, 4-dihydroxy - 2, 3, 5-trimethyl benzene, N, N, I 
N\ - tetramethyl-1, 4-benzene diamine, and N'delta 2, 2'-BI -1, 3-dithiol, 2, 6-dimethyl benzoquinone, 2, 5-dimethyl 
benzoquinone, 2, 3 and 5, 6-tetramethyl - 2, the 5-cyclohexadiene -1, 4-dione, 2, 6-dichloro-4-[(4-hydroxyphenyl) 
imino]-2, 5-cyclohexadiene-l-ON, 2, 6-dichloro-4-[(3-chloro-4-hydroxyphenyl) imino]-2, 5-cyclohexadiene-l-ON, A 
7-(diethylamino)-3-imino-8-methyl-3H-phenoxazine salt, 3, and 7-bis(dimethylamino) phenothiazin-5-IUMU salt etc. 
is mentioned. 

[0072] In this example, it is the reagent with which the reductant/oxidant of the electron transport matter generate the 
detectable matter electrochemically, and the reaction which generates the detectable matter electrochemically is 
oxidation/reduction reaction of the electron transport matter. The electrochemistry response of the oxidation reduction 
current when returning/oxidizing with an electrode the oxidant/reductant of the quality of an analysis object and the 
electron transport matter which exists with quantitive relation as mentioned above etc. is measured, and the quantum of f 
the quality of an analysis object is carried out. 

[0073] Coordinate bond or ionic bond is produced on the specific ion and specific selection target whose ionophore is 
the quality of an analysis object, it is compounds, such as a ligand used as a complex, and being used with the liquid 
membrane electrode is known especially well. 

[0074] As an ionophore which builds a cation and a complex, specifically A tetrakis [3 and 5-bis(trifluoromethyl) 
phenyl] borate salt, Tetra-phenyl phosphonium salt, valinomycin, cyclo (N f , N'-dioctyl-D-asparaginyl-L-prolyl-L- 
alanyl) 2, a screw (benzo-15-crown -5), Bis[(benzo-15-crown -5) -4-methyl] PIMERETO, A screw (12-crown -4), 
screw [(12-crown -4) methyl] -2-dodecyl-2-methyl malonate, 14-crown -4, dodecyl-methyl-14-crown - 4, 6, and 6- 
dibenzyl - 1, 4, 8, 1 1-tetra-OKISA cyclo tetradecane, Dibenzo-18-crown -6, dicyclohexyl-18-crown - 6, 4, 16-G N- 
octadecyl carbamoyl-3-OKISA butyryl - 1,7, 10, 13, 19-pen TAOKISA -4, 16-diaza cyclo henicosane, etc. are 
mentioned. 

[0075] Moreover, as an ionophore which builds an anion and a complex, tetra-phenyl arsonium salt, a 6-methoxy-N-(3- | 
sulfopropyl) quinolinium salt, etc. are mentioned. 

[0076] It is the approach of making detach only a certain specific ion a chosen part, measuring the membrane potential 
produced in that case, and carrying out the quantum of the specific ion which is the quality of an analysis object by a 
liquid membrane electrode's preparing a porous macromolecule layer etc. on the surface of an electrode, infiltrating an 
ionophore into a macromolecule layer, combining it only with the specific ion in a sample solution, and moving the 
inside of a macromolecule layer. It is not necessarily restricted to the example of this liquid membrane electrode that an | 
ionophore is used for the electrochemical detection approach, of course. 

[0077] The reagent which generates the detectable matter electrochemically in this example is an ionophore which 
forms specific ion and a specific complex, and the reaction which generates the detectable matter is a complexing 
reaction of the ionophore by coordinate bond or ionic bond, and specific ion. By measuring electrochemically the 
membr ane potential generated according to the concentr ation of the specific ion which is the quality of an analysis 
object as mentioned above, the quantum of the quality of an analysis object is carried out. 

[0078] As the system of reaction which generates the matter in which such detection is possible, the following systems 
of r eaction are specifically mentioned. 

[0079] (a) It is the analytical method of the quality of an analysis object which is the approach of using the system of 
reaction including the oxidation reaction which uses the generation reaction of a hydrogen peroxide, or a hydrogen 
peroxide as an oxidizer, and carries out the colorimetry of the coloring matter compound which is made to specifically 
gener ate a hydrogen peroxide through the oxidizing-enzyme system of reaction from the quality of an analysis object, 
is made to perform oxidizability chromogen (coloring matter precursor) and an oxidation r eduction reaction under 
coexistence of a peroxidase, and generates this by this reaction. 

[0080] (b) It is the analytical method which carries out the colorimetry of the coloring matter compound which is made 
to generate NADH or NADPH through the dehydrogenase system of reaction, is made to act on a coloring matter 
precursor, returns to the bottom of electr on transport system existence, and specifically [ ar e the approach of using the 
system of reaction including the reaction which uses the r eaction which gener ates nicotinamide adenine dinucleotide 
(NADH) or nicotinamide adenine dinucleotide phosphate (NADPH), NADH, or NADPH as a reducing agent, and ] 
gener ates this by this from the quality of an analysis object. 
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[0081] (c) How to measure the amount of the nitrite which carries out the quantum of the azo dye which made the 
nitrous acid react to aromatic series primary amine under acidity, and the diazonium salt and the coupling reagent-ed 
which were made to generate diazonium salt and were generated were made to react, and was subsequently gener ated, 
diazonium salt, and a coupling compound. 

[0082] (d) The approach of measuring the amount of the matter by which the indicator was carried out by the 
fluorescence enzyme substrate, or the alkaline phosphatase that fluorescence enzyme substrates, such as 4- 
methylumbelliferone which has phosphoric ester, separate phosphate according to an operation of the alkaline 
phosphatase, and measure the fluorescence which irradiates excitation light and emits it to the fluorescent material 
which generated and generated the fluorescent material. 

[0083] (e) The measuring method of the amount of the matter in which oxidized/returned mediator s, such as 1 and 4- 
diaminobenzene, and the indicator was carried out by the oxidoreductase etc. with the oxidoreductase which measures a 
current response in case the oxidant/reductant of the generated mediator r eturn / oxidize by electrode reaction, or the 
oxidoreductase. 

[0084] As analytical method using such the system of reaction, immunoassays, such as ELISA, immuno 
chromatography, a urinalysis, a biochemistry blood test, color test paper, etc. are mentioned. The concrete example of 
such a test piece H.G.Curme, et al., Clinical Chemistry, 24 (8), 1335-1342 (1978), B.Walter, Analytical Chemistry, 55 
(4), 498A (1983) and Asaji Kondo - "a **** weir" - 1984 (7), 534, Asaji Kondo M **** weir" 1986(6) - 387, the 8th 
page (edited by Japan Society for Analytical Chemistry: the 4th edition of revision, Maruzen (1991)) of analytical 
chemistry handbook, JP,6-213886,A (Masao Kitajima et al.), M.P.Allen, et al, Clinical Chemistry, 36 (9), 1591-1597 
(1990), D.Noble, Analytical Chemistry, 65 (23), It is explained by reference, such as 1037A (1993), R.F.Zuk, et al., 
Clinical Chemistry, 31 (7), and 1 144-1 150 (1985), in full detail. As matter which can be analyzed by these approaches, 
biogenic substances, such as urine in body fluid and blood, food, physic, the minute amount matter that exists in natural 
environment, the industrialization study matter, the minute amount matter in trash, etc. are mentioned, and the test 
piece of this invention is applicable to these analysis. 

[0085] The trial section of the test piece of this invention can be made to contain the well-known compound usually 
further used for this test piece for analysis if needed, for example, a hydrophilic polymer etc. 

[0086] In this invention, it is required to contain the stratified inorganic compound in the detecting element which is the 
part in which the coloring matter generated in the trial section in a test piece exists. That is, it is required for at least one 
detection layer or detection field which constitutes said trial section to contain the stratified inorganic compound. In the 
multilayer mold trial section which specifically consists of two or more layers containing a detection layer, a stratified 
inorganic compound is contained in said detection layer at least. In this case, a stratified inorganic compound may be 
further contained in layers other than said detection layer, for example, a stratified inorganic compound may be 
contained in a sample inhalation layer, a diffusion layer, a reagent layer, a r eaction layer, a glue line, a maintenance 
layer, an expansion layer, an absorption layer, etc. 

[0087] Moreover, when said trial section has a detection field, a stratified inorganic compound is contained to said 
detection field at least. Furthermore, the stratified inorganic compound may be contained to fields other than said 
detection field, for example, a stratified inorganic compound may be contained to a sample inhalation field, a diffusion 
field, a reagent field, a reaction field, an expansion field, a timing field, a maintenance field, an absorption field, etc. In 
this case, a detection field may be multilayer structure and contains a stratified inorganic compound in a detection layer 
at least among the layers which constitute a detection field in that case. Furthermore, the stratified inorganic compound 
may contain in other layers. 

[0088] Moreover, it is desirable to prepare a detecting element in the location after spreading a sample and passing said 
reaction section, and for the detectable matter generated in this reaction section to move to the detecting element 
containing a stratified inorganic compound, and to make it detected, when the trial section has the reaction section for 
the quality of an analysis object and the reagent in a sample other than said detecting element to react. 
[0089] The stratified inorganic compound of this invention is an inorganic compound which has the crystal structure 
with which the sheet structure with which polyhedrons, such as Si tetrahedron and aluminum octahedron, were 
connected in the plane lapped in the shape of a layer, and a str atified clay mineral and a hydrotalcite are contained. 
[0090] A clay mineral says the aluminum silicate mineral which occupies clayey [ the great portion of ] (what is the 
inorganic granular object of the shape of fine soil, and has plasticity in the condition of having become wet with water), 
and Si tetr ahedron, aluminum, or Mg with which Si was surrounded by four O (oxygen atom) usually makes aluminum 
(or Mg) octahedron surrounded by six OH radicals or O the minimum configuration unit. 

[0091] The structure of a stratified clay mineral shares the field whose Si tetr ahedron is one, turns O of the top-most 
vertices which remain in this direction, and forms a hex-steel-like sheet (tetr ahedron sheet), on the other hand, 
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aluminum (or Mg) octahedron shares a dihedral angle, and forms a sheet (octahedron sheet), and these lap in the shape 
of a layer. That in which the one more sheet octahedron sheet was caught between the layers of a 2:1 mold mineral and 
2:1 molds in the mineral which 2:1 layers which sandwiched the 1:1 mold mineral and the octahedron sheet of one 
sheet for the mineral which 1 : 1 layer s which the tetrahedron sheet and the octahedron sheet lapped one sheet at a time, 
and were made were piled up many sheets, and was able to do them with the tetrahedron sheet of two sheets were piled 
up many sheets, and were able to do be called 2:1 :1 mold mineral. Moreover, an octahedron sheet calls that from which 
one third is [ 3 octahedron molds (Trioctahedr al) and an octahedron sheet ] a hole with aluminum (OH)3 about that to 
which a metal ion exists in all octahedral sites with Mg (OH)2 2 octahedron molds (Dioctahedral). As a stratified 
inorganic compound used by this invention, a 2: 1 mold mineral is desirable. 

[0092] The element which constitutes the stratified inorganic compound of this invention consists of at least one or 
more chosen from a lithium, sodium, a potassium, magnesium, aluminum, silicon, oxygen, hydrogen, a fluorine, and 
carbon pr eferably, and the compound expressed with any one of the formulas 1-9 specifically shown below is 
mentioned. In addition, water of crystallization could be contained in these formulas. It is a formula as a pure 
compound mineralogically [ these formulas ] or chemically. Of course, in an actual stratified inorganic compound That 
it may not necessarily be in agreement with these formulas as what defined the chemical formula by elemental analysis 
etc. since impurities, such as a sodium silicate, may be included For example, it is that reference (D.W, Thompson, 
J.T.Butterworth, J.Colloid Interf.Sci., 151, 236-243 (1992)) is described. 
[0093] 
[Formula 1] 

MxSi 4 (aluminum2-xMgx)O10X2 ... (1) 

(In a formula 1, M is any one of H, Li, Na, and K, X is OH or F, and x is less than two positive number.) 

[0094] 

[Formula 2] 

Mx(Si4-xAlx) aluminum 2O10X2 ... (2) 

(In a formula 2, M is any one of H, Li, Na, and K, X is OH or F, and x is less than four positive number.) 

[0095] 

[Formula 3] 

MxSi 4 (Mg3-xLix)O10X2 ... (3) 

(In a formula 3, M is any one of H, Li, Na, and K, X is OH or F, and x is less than three positive number.) 

[0096] 

[Formula 4] 

Mx(Si4-xAlx) Mg 3O10X2 ... (4) 

(In a formula 4, M is any one of H, Li, Na, and K, X is OH or F, and x is less than four positive number .) 
[0097] 

[Formula 5] MSi4Mg 2.5O10X2 ... (5) 

(In a formula 5, M is either among Li and Na and Na preferably.) X is OH or F and is F preferably. 
[0098] 

[Formula 6] M2Si4Mg 2O10X2 ... (6) 

(In a formula 6, M is either among Li and Na and Li preferably.) X is OH or F and is F preferably. 
[0099] 

[Formula 7] Mg6aluminum2(OH)16Xx ... (7) 

(In a formula 7, X is a halogen, N03, S04, C03, OH, or the anion form of an organic acid, and is C03 preferably.) x is 
2 when X is the organic acid of a halogen, OH and N03, and monovalence, and when X is the organic acid of S04, 
C03, and bivalence, it is 1. 
[0100] 
[Formula 8] 

Na0.33Si 4 (Mg2.67Li0.33)O10X2 ... (8) 

(In a formula 8, X is OH or F and is OH preferably.) 

[0101] 

[Formula 9] 

Naa-b(Si4-aAla) (Mg3-bAlb) O10X2 ... (9) 

(In a formula 9, X is OH or F and is OH preferably.) a is less than four positive number, b is less than three positive 
number, and it is a-b>0. 

[0102] As an example of the stratified inorganic compound of this invention, a kaolinite, halloysite, 1:1 mold clay 
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minerals, such as serpentine; Talc, pyrophyllite, a smectite, a vermiculite (what is expressed with a formula 2 among 
the above-mentioned formula, and the following — the same) — A fluorine 4 silicon mica (formula 5) and a TENIO 
night (formula 6) 2:1 mold clay mineral [, such as an included mica, ]; - middle mineral [ of 2:1:1 mold clay 
mineral;2:l-2:l:l molds, such as a chlorite, ]; semi- crystalloid clay mineral [, such as imogolite, ]; - an allophane 
etc. is amorphous — clay mineral; hydrotalcite (formula 7); etc. is mentioned. 
[0103] Moreover, 2 octahedron molds by which a montmorillonite (formula 1) and a montmorillonite are contained in a j 
smectite 40 to 80% with the ion kind in the tetrahedron by which the isomorphism permutation was carried out, and an 
octahedron grid, such as a bentonite and beidellite (formula 2); 3 octahedron mold [, such as hectorite (formula 3, 
preferably formula 8), saponite (formula 4, preferably formula 9), and nontronite, ]; etc. is contained. 
[0104] In addition, hydrotalcites are the formula 7 in the above-mentioned formula, and a stratified mineral specifically 
expressed with Mg6aluminum2(OH)16C03 and 4H20. Although a part of Mg2+ of Mg (OH)2 (brucite: it has the 
structure in which the layer of the oxygen octahedr on which has Mg2+ in a core was piled up) carries out an 
isomorphism permutation at aluminum3+ and it has positive charge, electrical neutrality is maintained by C032- 
between layers, and it has anion-exchange ability. Although it is not a silicate mineral, it is often dealt with as a clay 
mineral. 

[0105] Some pr esentations are shown in the following table 1 among the str atified inorganic compounds of this 
invention mentioned above. 
[0106] 
[Table 1] 

<Table 1> A mineral name Presentation * kaolinite 

(Kaolinite) Si2aluminum 205 (OH) 4 Halloysite Si2aluminum 205 (OH) 4.2H20 Serpentine Si2(Mg2+, Fe2+)305 
(OH)4 Talc (Talc) Si4Mg3 (OH) 2O10 Pyrophyllite (Pyrophyllite) Si4aluminum2(OH)2O10 A montmorillonite 
(Montmorillonite) MIxSi4 (aluminum2-xMgx) O10 (OH) 2andnH20 beidellite (Beidellite) MIx(Si4-xAlx) aluminum 
2O10 (OH) 2andnH20 Hectorite (Hectorite) MIxSi4(Mg3-xLix) O10(OH, F) 2andnH20 Saponite (Saponite) MIx(Si4- 
xAlx) Mg3O10(0H) 2andnH20 Nontronite (Nontronite) MIx(Si4-xAlx) Fe 2O10 (OH) 2andnH20 Vermiculite 
(Vermiculite) MIx(Si4-xAlx) aluminum 2O10 (OH) 2andnH20 Hydrotalcite (Hydrotalcite) Mg6aluminum2 (OH) 

16C03and4H20 * : MI Convertibility cation represented with the univalent cation 

[0107] Especially limitation will not be carried out if the particle size of the stratified inorganic compound of this 
invention is a particle size small to extent which can perform uniform distribution. Moreover, since a stratified 
inorganic compound is in the dynamic balance to which it is generally a tabular particle and two or more particles 
repeat condensation and cleavage and it is difficult to define mean particle diameter itself, it is not easy to specify the 
range of desirable mean particle diameter, but if reference is made by force, the value measured by means, such as light 
scattering measurement and observation with an electron microscope, is in the condition distributed underwater, and 
lnm or more 20 micrometers or less are desirable. Furthermore, lOnm or more thing 2 micrometers or less is desirable. 
[0108] Moreover, it is thought that it sticks to these according to charges, such as coloring matter, or a polarity by 
having ion-exchange ability, and ion-exchange ability originates in the layer charge produced by the permutation of the 
metal ion which constitutes a layer. Then, as for the absolute value of a layer charge, it is desirable to have about 0.2 to 
one value about the atomic group of the presentation of a formula shown in Table 1 . 

[0109] moreover, transition-metals ion, such as iron, — permutation ion — carrying out — the inside of structure — or 
although how which the permutation by transition-metals ion twists is desirable since what is included as an impurity 
will be inferior to transparency etc. as a result of producing coloring by it, and showing a oxidation r eduction property 
etc. and producing side reaction, it is not limited to this. 

[0110] Pillars, such as quarternary ammonium salt, can be stood to stratified inorganic compounds, such as these clay 
minerals, and the distance between layers, the charge between layers, and a polarity can also be adjusted beforehand. A 
more desirable thing is a 2:1 mold clay mineral among the stratified inorganic compounds which this invention 
mentioned above, and especially a desirable thing is an expansive clay mineral which has ion-exchange ability. 
Moreover, still more desirable things are synthetic mica (a natural mica is usually a non-expansive clay mineral.), such 
as bloating tendency synthetic mica (or Na mold mica) represented with a bentonite, a smectite, a vermiculite, or a 
synthetic fluorine mica, among expansive clay minerals, and especially desirable things are synthetic smectites, such as 
synthetic hectorite or synthetic saponite, or a synthetic fluorine mica. These may be used independently or may use two 
or more sorts together. 

[0111] In addition, as for a swelling operation, it is desirable to use the stratified inorganic compound of bloating 
tendency in order to adsorb coloring matter quickly on the front face of the stratified inorganic compound which 
originates in having the cation or anion of convertibility, and is called between layers or card house structure. A clay 
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mineral adsorbs the anionic matter, the cationic matter, and a nonionic polar organic compound, and a hydrotalcite 
adsorbs an anionic compound. The compound which can stick to a stratified inorganic compound is explained by 
Chapter 1 1 "Interaction of Claysand Organic Compounds" of the compendium written by H.Van Olphen "An 
Introduction to Clay Colloid Chemistry and SecondEdition" (Krieger Publishment, Malabar) etc. in full detail 
[0112] Although the stratified inorganic compound which this invention mentioned above can be used not only in a 
compost and a natural product, a compost is used preferably. It is because a compost can deal with quantitatively the 
coloring matter to which it was chemically uniform and stuck unlike a natural product, and it is highly transparent, so 
quantitive and optical handling is still more possible excluding colored metals, such as iron, between layers. In 
addition, "composition" means at least that by which it was mainly manufactured with a hydrothermal crystallization 
method or scor ification in the case of the smectite here. The expansive clay mineral which refines a natural product and 
is obtained is also used preferably. 

[0113] Some of such stratified inorganic compounds are marketed. For example, trade name Lucentite SWN or 
Lucentite SWF (synthetic hectorite) or ME (fluorine mica) by CO-OP CHEMICAL CO., LTD., Kunimine Industries 
trade name smecton SA (synthetic saponite) Trade name CHIKISOPIW (synthetic hectorite) or trade name KYO 
WORD 500 (synthetic hydrotalcite) made from Consonance Chemical industry, Trade name RAPONAITO made from 
RAPO (synthetic hectorite), the natural bentonite of Nakarai Tesuku Sale, the trade name multi-gel (bentonite) by 
Hojun Kogyo [ Co., Ltd. ] Co., Ltd., etc. are mentioned. 

[0114] Adsorbing organic compounds, such as an amine, a polyene, and various coloring matter, is known, and the 
stratified inorganic compound mentioned above has been conventionally used as the protein remover at the time of 
manufacture of the chemical for water treatment and wine which adsorb an oil, coloring matter, etc., mirin, etc., a 
decolorization purification agent by impurity adsorption treatment, etc. Moreover, it is known as a material which gives I 
a specific reaction place — these stratified inorganic compounds produce the phenomenon called a metachromasy and \ 
raising the light stability of natural coloring matter is also further known for recently. 

[01 15] However, in this invention, it finds out that coloring matter etc. can control diffusion and that elution is carried 
out by the sample solution, reaction mixture, etc. by making detecting elements, such as a detection layer of the test 
piece for analysis, or a detection field, contain this stratified inorganic compound, and making it adsorb with the I 
coloring matter generated by the reaction of a reagent. Thus, making a test piece contain using the effectiveness that a | 
stratified inorganic compound controls diffusion and elution, such as coloring matter, is not tried until now. | 
[0116] Furthermore, a detection r eaction is not blocked even if it adds said stratified inorganic compound in a reaction 
layer etc. at a surprising thing. Therefore, it can carry out simple more correctly [ inspection / which used the system of I 
reaction using said 4-AA and hydrogen donor etc. by addition of this stratified inorganic compound, for example ], 
without caring about elution. ! 
[0117] Although the part containing the str atified inorganic compound of the tr ial sections is a vesicular structure 
object preferably and especially the quality of the material is not limited, [ whether it is formed mainly with the 
stratified inorganic compound, and ] Mainly Or a hydrophilic polymer, a membrane filter, a filter paper and cloth, It is 
desirable to be formed with at least one sort of porosity formation materials chosen from the group which consists of 
impalpable powder of organic compounds, such as the fiber aggregates, such as a glass filter, a cellulose, or 
diatomaceous earth, or an inorganic compound, and a stratified inorganic compound. 

[01 18] As a vesicular structure object currently formed with the stratified inorganic compound, the sol of a stratified 
inorganic compound, gel, floe, an aggregate, or the porous body that dried or sintered them is mainly mentioned. The 
buffer mentioned later may be added on a vesicular structure object. For example, after dropping one drop of 1% 
disper sion liquid of a stratified inorganic compound on a base material and carrying out the cast, the good porous layer 
of absorptivity can be obtained by freeze- drying. 

[01 19] A base material may be a sheet-like or may be tubular or cylindrical, and especially the quality of the material 
may not be limited, but may be organic macromolecules [, such as plastics plates, such as particulate matter s, such as 
powder, such as particulate matter; celluloses, such as fiber aggregate; glass beads, such as a filter paper, a nonwoven 
fabric, cloth, and a glass filter, a polymer bead, and a titanium dioxide, diatomaceous earth, fusibility salts, and 
hydrophobing polysaccharide, or impalpable powder; membrane filter; polyethylene terephthalate (PET), and 
polystyrene, ]; etc. Furthermore, the gel which consists of a hydrophilic polymer preferably, the membrane filter which 
carried out hydrophilization processing of the front face, or a plastics plate is mentioned. 

[0120] As a hydrophilic polymer, polyalkylene oxide; carboxymethyl celluloses, such as polyethylene oxide and 
polypropylene oxide, cellulosic [, such as hydroxyethyl cellulose, ]; - gelatin and its derivative; (for example, 
FUTARU-ized gelatin etc.) — in addition to this ~ polysaccharide and its derivative (agarose — ) ; polyvinyl alcohol; 
polyvinyl pyrrolidones, such as Carrageenan, a chitin, and chitosan; polyacrylate (sodium polyacrylate etc.) And;, such 
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as a copolymer with those maleic acids Polyacrylamide; Polymethacrylic acid (Polyhydroxyethyl methacrylic acid 
etc.); ~ meta-aciylamide; ~ polysulfbne; -- polyimide; — polystyrene; — polycarbonate; - polyether ether ketone; - 
polyoxymethylene; - sodium alginate; hydrophilic processing was carried out - (For example, hydrophilization was 
carried out by UV irradiation and silanol processing) A polymer including the chemical structures, such as polyolefme 
system resin [, such as polyethylene polypropylene, and poly fluoro ethylene, ];, a copolymer, a meeting object, etc. are 
mentioned. 

[0121] Moreover, said hydrophilic polymer has the network structure by graft-izing by the cross linking agent, the 
meeting by canal-compatibility, etc., and its thing insoluble in water is desirable. As an example of such a hydrophilic 
polymer, the poly lysine over which the bridge was constructed by glutar DEHIDO, a polyethylene oxide bridge 
formation product, a polyacrylamide graft polymer, a polyacrylate graft polymer, a starch-acrylate graft polymer, etc. 
are mentioned. 

[0122] Moreover, both the at least one sort of por osity formation materials and stratified inorganic compounds that ar e 
chosen from the group which consists of impalpable powder of a hydrophilic polymer, a membrane filter, the fiber 
aggregate and an organic compound, or an inorganic compound contain in the trial section, and may form said vesicular j 
structure object, as the approach of making such a vesicular structure object forming ~ beforehand — the mixed liquor 
of a vesicular structure object formation material and a stratified inorganic compound — preparing ~ the above- 
mentioned base material — the cast or the approach of infiltrating — or porous base materials, such as porous 
membrane, are beforehand produced using the vesicular structure object formation material, and the cast or the 
approach of infiltrating is mentioned to the base material of the porosity in the dispersion liquid or said mixed liquor of 
a stratified inor ganic compound. 

[0123] When mixing a stratified inorganic compound at the time of manufacture of a vesicular structure object, there is 
the approach of kneading with a hydrophilic polymer, impalpable powder, etc., and producing a film to coincidence etc. j 
Moreover, the buffer solution which made the buffer mentioned later dissolve or distribute a stratified inorganic 
compound can be dried, and this dry matter can also be mixed in a raw material. 

[0124] Moreover, although especially the class of solvent which uses the dispersion liquid or the mixed liquor of a 
str atified inorganic compound in the case of the approach of infiltrating a porous base material is not limited but a well- | 
known thing can be conventionally used for arbitration For example, ketones, such as alcohol, such as water, such as 
distilled water, and ethanol, and an acetone The thing suitable for the detection system of r eaction to be used can be 
chosen from aromatic hydrocarbon, such as halogenated hydrocarbon, such as ester, such as ether, such as diethylether, 
and ethyl acetate, and chloroform, benzene, and toluene. It is good to infiltrate the buffer solution which used 
preferably the buffer mentioned later and the buffer was made to dissolve or distribute. The concentration of a solution 
or dispersion liquid can be suitably chosen according to the system of reaction etc., and is not limited especially. 
[0125] Next, the production approach of of the layer or field containing a stratified inor ganic compound is illustr ated. 
When producing the layer or field containing a stratified inorganic compound, the vesicular structure object which 
dried or sintered the sol of said stratified inorganic compound, gel, floe, and an aggregate can be used. For example, 
after carrying out the cast of the one dr op of 1% disper sion liquid of a stratified inor ganic compound on a sheet plastic, 
the good porous layer of absorptivity can be obtained by fr eeze -drying. 

[0126] Moreover, at least one sort of vesicular structure object formation materials chosen from the group which 
consists of the hydrophilic polymer mentioned above, a membrane filter, the fiber aggregate and organic, or non- 
subtlety powder can be used for production. 

[0127] Especially as a hydrophilic polymer, gelatin, polyacrylic acid or its derivative, polyacrylamide, polyvinyl 
alcohol, a polyvinyl pyrrolidone, a polyethylene glycol, polysaccharide, or its derivative is desirable. A hydrophilic 
polymer may be used as a desiccation object of gel or gel. A hydrophilic polymer may be the gel which adjusted the 
degree of cross linking by addition of a known cross linking agent etc. It is independent, or these can be combined and 
used. 

[0128] In order to acquire the vesicular structure object which compounded said material and stratified inorganic 
compound, the various methods of having already described the stratified inor ganic compound in the approach which 
the trial section is made to contain can be used. For example, 1% dispersion liquid of the stratified inorganic compound j 
which buffer solution was made to distribute can be infiltrated into a filter paper, and a porous field can be obtained by 
formula of carrying out warm air desiccation. Moreover, a por ous layer can be obtained if the wafer of the filter paper 
is stuck on a sheet plastic. Mor eover, for example, the procedure described below can be used. The tales doses of the 
water solution of the polyacrylamide of predetermined concentration prepared so that it might be set to 1:1 to 4:1 by the j 
weight ratio at 3% dispersion liquid of a stratified inorganic compound are mixed, and it agitates with several sufficient j 
hour s. If required, by adding thin water solutions, such as a sodium carbonate or an acetic acid, pH of mixed liquor will \ 
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be adjusted in between [ about five to 9 ]. Moreover, if required, mixed liquor will be made into alkalinity, an electron 
ray may be irradiated and crosslinking r eaction may be made to cause in addition so that it may become 2% about N 
and N-methylenebis acrylamide. In this way, the obtained mixed liquor is applied on a plastic sheet, and porous 
membrane can be obtained if it is made to dry. 

[0129] In this way, especially the vesicular structure object containing the produced stratified inorganic compound is 
excellent in absorptivity, and is preferably used as the trial section of a test piece. Of course, the example of production 
of the trial section is not necessarily restricted to the example described her e. For example, the example of production 
of the trial section of various well-known test pieces is applicable. For example, H.G.Curme, et al., Clinical Chemistry, 
24 (8), such a test piece 1335-1342 (1978), B.Walter, Analytical Chemistry, 55 (4), 498A (1983), Asaji Kondo "**** 
weir" 1984(7), 534, R.F.Zuk, et al, Clinical Chemistry, 31 (7), 1 144-1 150 (1985), Asaji Kondo "**** weir" 1986(6), 
387 JP,2-6541,A (K.Hildenbrand), M.P.Allen, et al., Clinical Chemistry, 36 (9), 1591-1597 (1990), JP,3-163361,A (E. j 
J.Kiser et al.), The 8th page (edited by Japan Society for Analytical Chemistry: the 4th edition of revision, Maruzen 
(1991)) of analytical chemistry handbook, D.Noble, Analytical Chemistry, 65 (23), It is indicated by reference, such as 
1037A (1993), JP,5-157745,A (Hidehiko Manabe et al.), JP,6-213886,A (Masao Kitajima et al.), and JP,6-222061,A 
(H.Brandt et al.). 

[0130] The concentration of the dispersion liquid of a stratified inorganic compound, a mixing ratio with a hydrophilic 
polymer, and the value of pH that should be adjusted should just choose the conditions for which it was suitable so that 
porous extent which makes a parameter the class of stratified inorganic compound, the class of coloring matter which it I 
is going to make adsorb, the class of hydrophilic polymer to be used, the class of an amount and buffer, an amount, the 
viscosity of mixed liquor, etc., and needs them, the thickness of a porous layer , the mechanical strength of the trial 
section, etc. could be obtained. 

[0131] This vesicular structure object can be used as the reaction section of a test piece by adding the reagent which 
reacts with the quality of an analysis object in a sample solution, and generates the detectable matter in the porosity 
structure produced as mentioned above. 

[0132] Although the addition of a stratified inorganic compound is based also on the stratified inorganic compound 
which is determined according to the system of reaction to be used, and is used, its amount which there are too few 
adsorption sites, the quality of a product does not remain in the solution middle class, without adsorbing, or there are | 
too many adsorption sites and the bias of concentration does not produce in adsorption of the quality of a product to the | 
quality of a product is desirable. j 
[0133] The desirable amount of the stratified inorganic compound added to the system of reaction is determined as 
follows. That is, since a stratified inorganic compound mainly adsorbs the coloring matter of an amount according to 
extent of the above-mentioned layer charge etc., it can ask for the total number of adsorption sites to coloring matter I 
etc. about various kinds of stratified inorganic compounds. Since near peaks, such as coloring matter which will be 
generated if the concentr ation of a r eagent becomes settled in the detection system of reaction, ar e computable, as 
peaks, such as coloring matter which can generate the total number of adsorption sites of a stratified inorganic 
compound, do not exceed, they can add the suitable stratified inorganic compound of an amount. 
[0134] The degree of adsorption is influenced by the presentations (component which forms pH, ionic str ength, and a 
complex) of a buffer. For example, although the smectite which pure water was made to distribute cannot adsorb the 
food color blue No. (Brilliant Blue FCF) 1 easily, the smectite distributed in the bis-tris buffer solution [what prepared 
from bis(2-hydroxyethyl) imino tris (hydroxymethyl) methane and a hydrochloric acid] of pH6.5 adsorbs this coloring 
matter quickly. 

[0135] Therefore, it can adjust to extent of desirable adsorption by changing a presentation, concentration, or pH of a 
buffer, or changing the addition of the compound which can compete with coloring matter etc. in adsorption to a 
stratified inorganic compound. As said compound which can compete, a metal ion, organic amines, carboxylic acids, 
phosphate, etc. are mentioned, and a surfactant, a fusibility polymer, etc. can be used. 

[0136] Although phosphoric-acid buffer solution besides the bis-tris buffer solution mentioned above, for example, 
citric-acid buffer solution, N-(2-acetamide) iminodiacetic-acid buffer solution, etc. are mentioned, as for the class of 
the buffer and buffer solution which are used for this invention, it is desirable to choose suitably according to the 
system of reaction which it is not limited to these and used. Moreover, about pH of a buffer , and concentr ation, it is 
desirable to choose the conditions suitable for the system of reaction to be used. 

[0137] Although not limited, it can be made to contain with a stratified inorganic compound as the dry matter, being 
able to use especially the addition approach of a buffer as the buffer solution which dissolves or distributed the 
stratified inorganic compound. 

[0138] Moreover, although it may be in charge of manufacture of a test piece and condensation of tr anslucent colloid 
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may arise in the dispersion liquid of a stratified inorganic compound, this floe is re-distributed to homogeneity by 
agitating dispersion liquid. Moreover, since the dispersibility of a stratified inor ganic compound will improve if the 
buffer solution of a phosphate system is used when especially condensation is inconvenient, generating of condensation 
can be controlled. 

[0139] Moreover, the trial section can also be made to contain various surfactants. By addition of a surface active 
agent, the engine performance which coats the trial section etc. on a base material improves. However, since a 
surfactant has an operation of sticking to an interface, distributing and dissolving the matter, it has a possibility of 
making the effectiveness of this invention spoil, by bringing about the dissolution of the detectable matter which 
competed with adsorption to the stratified inorganic compound of the gener ated detectable matter, or was generated. 
Therefore, it is desirable to choose what does not block adsorption with the detectable matter and detectable stratified 
inorganic compound which were generated as a surfactant used combining a stratified inorganic compound in this 
invention. Moreover, it is desirable to use the small quantity which is extent which such active jamming does not 
produce also about the amount of the surfactant used. 

[0140] As a class of surfactant which does not block adsorption, it is not extremely lar ge compared with the coloring 
matter which the molecular weight of a sur factant generates, and that with which the or ganic value and inorganic value 
of a sur factant ar e satisfied of the following formula is desirable. 
[0141] 

[Equation 1] (Inorganic value) =(2.37**0.23) x(organic value)-186.2**117.1[0142] The above-mentioned formula 
considers the relation between the adsorption inhibition effectiveness, an inorganic value, and an organic value about 
the various sur factants of known structur e, and is obtained. The inorganic value of 20 and a hydroxyl group for the 
organic value of a carbon piece Namely, the functional gr oup which assigns 70 for the organic value of 60 and a nitro 
group, assigns [ the organic value of 100 and polyethylene oxide / 30 and its inorganic value ] the point for the 
inor ganic value for every functional gr oup or atom like in 70 etc., and constitutes a compound, If these points are 
totaled about an atom, total of an inorganic value and total of an or ganic value are taken and this inor ganic value and 
organic value are plotted to r ectangular coordinates, since the compound of the similar property will be positioned in 
the same field of rectangular coor dinates It is known as an organic conceptual diagram that the common property by 
the structure of a compound will appear ("an organic conceptual-diagram-foundation and application -" Yoshio Koda, 
the 1 1th page, Sankyo Publishing (1984)). this invention persons consider the relation between the adsorption 
inhibition effectiveness, an inorganic value, and an organic value about many surfactants which have known structure, 
and find out that the class of surfactant which does not check adsorption satisfies the above-mentioned formula in an 
organic conceptual diagram. In addition, although the conversion data in the compendium about the above-mentioned 
or ganic conceptual diagram can be used for calculation of an inorganic value and an organic value, the above- 
mentioned formula (several 1) is obtained using the conversion data in the program "a personal computer organic 
conceptual diagram" (Chemical Software Society of Japan etc.) of Yoshio Homma production. 

[0143] The class of surfactant which does not block adsorption, and selection of an addition can be carried out like the 
following (b) - (d). 

[0144] (b) Make the reaction mixture containing smectite [ of the specified quantity ], 4-AA and N-ethyl-N-(2- 
hydroxy-3-sulfopropyl)-3, and 5-dimethoxy aniline add and color a hydrogen peroxide. 

A surfactant is added so that it may become further predetermined concentration at the r eaction mixture of the same 
presentation as (b) (b), and a hydrogen peroxide is made to add and color similarly. 

(c) Suitable means, such as a natur al sedimentation, centrifugal separation, and ** exception, separate a smectite, 
measure the color tone of a supernatant or a filtrate with a spectrophotometer etc., and measure the amount of 
adsorption of the generation coloring matter to the smectite in each of (b) and (b). Or when the condensation by 
adsorption is observed, it evaluates with extent of coagulation sedimentation. 

(d) Choose the class and addition of the surfactant with which a difference is hardly seen in the time of adding with the 
time of not adding a sur factant. 

[0145] As a class of desirable surfactant chosen by such approach Sugar alkyl ether, such as n-octyl-beta-D- 
glucopyranoside Sugar alkylthio ether, such as n-octyl-beta-D-thio glucopyranoside and n-heptyl-beta-D-thio 
glucopyranoside, Sugar amides, such as n-octanoyl-N-methyl glucamide and n-nonanoyl-N-methyl glucamide Sugar 
ester [, such as beta-D-hula KUTOPI llano sill-alpha-D-glucopyranoside mono-decanoate and beta-D-hula KUTOPI 
llano sill-alpha-D-glucopyranoside mono-decanoate, ], N, and N-bis(3-D-guru KONAMIDO propyl) deoxy 
KORAMIDO etc. is mentioned. 

[0146] Moreover, it is not limited especially as an addition and especially the rate of the addition to the stratified 
inorganic compound whole quantity is not necessarily limited, either. When carrying out the cast to a base material, it 
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is [ that what is necessary is just to choose the amount suitable for the class of surfactant, the class of stratified 

inor ganic compound, and the system of r eaction ] desir able to calculate experimentally the amount which is sufficient 

amount to demonstr ate the fall effectiveness of boundary tension, and serves as the minimum. Moreover, an addition 

may be fluctuated in order to adjust the strength [ inorganic compound / coloring matter etc. and / stratified ] of 

adsorption. The class of surfactant added in order to adjust adsorption with coloring matter etc. and a stratified 

inor ganic compound does not have involvement in the class of surfactant illustrated previously, and a well-known class 

can be suitably used so that it may be suitable for the system of reaction. 

[0147] 

[Example] Below, an example explains this invention concretely. 
[0148] 

[Example 1] They are 4-AA and N-ethyl-N as POD (peroxidase) and a coloring matter precursor. - (as 2-hydroxy-3- 
sulfopropyl -3, 5-dimethoxy aniline (it abbreviates to EHSDA hereafter.), and a buffer, the bis-tris buffer solution 
(pH6.5) was taken so that it might become as final concentration is Table 2, the hydrogen peroxide was added there, 
and coloring liquid was obtained.) Point arrival was carried out to the filter paper (No[ by Toyo Roshi Kaisha, Ltd. ]. 2) 
which it sank [ filter paper ] into 1% dispersion liquid (solvent: distilled water) of a stratified inorganic compound (a 
synthetic smectite: trade name Lucentite SWN, CO-OP CHEMICAL CO., LTD. make), and made them dry 30micro of 
obtained coloring liquid L, and the unsettled filter paper, and the situation of the diffusion was observed. Coloring 
liquid presupposed that it was permeated and spread circularly, and asked for the area of the spot which measured the 
maximum section and the minimum section of the diameter, and coloring matter diffused from the average. 
[0149] 
[Table 2] 

<Table 2> A reagent Final concentration POD 1 U/mL 4-AA* 1 2 

mmol/L EHSDA*2 2 mmol/L Bis-tris buffer-solution *3 100 mmol/L Hydrogen peroxide lOOmicromol/L (whole- 
quantity 3mL) 

*1 4-aminoantipyrine (4-amino -1, 2-dihydro - 1, 5-dimethyl - 2-phenyl-3H-PIRAZORU-3-ON) 

*2N-ethyl-N-(2-hydroxy-3-sulfopropyl)-3, 5-dimethoxy aniline *3 bis(2-hydroxyethyl) imino tris (hydroxymethyl) 
methane [0150] In addition, the used reagent is as being respectively shown in the following table 3. 
[0151] 
[Table 3] 

<Table 3> A reagent Reagent concentration A manufacturer Reagent purity 

POD 30 U/mL Toyobo Co., Ltd. 4-AA 60 mmol/L Wako Pure Chem, Inc. Special grade chemical 

EHSDA 60 mmol/L SIGMA bis-tris 0.25 mmol/L Nakarai Tesuku, Inc. Specially Buffer solution Prepared Smectite 

1% CO-OP CHEMICAL CO., LTD. hydrogen peroxide It is Study Industry 3 Dehua. Special grade chemical 

[0152] The color tone of the obtained diameter , area, and a spot is shown in Table 4. Moreover, the 

mimetic diagram showing the appear ance of the filter paper which coloring liquid diffused was shown in drawin g 1 . 
[0153] 
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[0154] Through the filter paper into which smectite dispersion liquid were infiltr ated, diffusion of coloring matter was 
suppressed as compared with the unsettled filter paper, and the spot became small (it is about 1/8 in terms of area). 
However, the colorless part from which coloring matter was removed among coloring liquid was diffused to the same 
extent as an unsettled filter paper. It was confirmed that coloring matter adsorbed with the smectite in a filter paper 
alternatively from this. 

[0155] Moreover, through the filter paper which sank into the smectite, that the color tone of the spot is deeper than an 
unsettled filter paper and having shifted to the short wavelength side of a color tone were observed visually. 
Furthermore, coloring matter was not eluted even if it rinsed the filter paper which sank into this smectite. 
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[0156] By adding a smectite in a filter paper showed that coloring matter is adsorbed on a filter paper, diffusion of 
coloring matter was pr evented by this and elution was also prevented. Therefore, if the test piece by this invention is 
used, it turns out that the generated coloring matter can move, it cannot be eluted, but measuring accuracy and 
sensibility can be raised. Moreover, since there are no concentration and migration of coloring matter by desiccation of j 
the trial section, and there is no elution of generation coloring matter even if it keeps a test piece attached in a sample 
solution, it turns out that it can measure simple. 
[0157] 

[Example 2] Urine test paper (the multi-item test paper which measures the nitrite in urine, grape sugar, occult blood, a | 
bilirubin, and urobilinogen: with the commercial common test paper) Infiltrate each corresponding reagent into a filter 
paper , consider as the trial section, and it is immersed into the control urine which produced by the general formula 
what was stuck on plastic film with the trial section for proofreading. After leaving it for about 30 seconds until it 
pulled up immediately and coloration was observed, the same piece of a smectite sinking-in filter paper as what was 
used in the example 1 was forced on it, and coloring matter was moved to the piece of a smectite sinking-in filter paper, j 
Visual observation of the blot of the color ing matter in filter paper Kataue was carried out. Mor eover , the stream of tap 
water often washed this piece of a filter paper, and visual observation of the situation of decoloring was carried out. 
[0158] Toyo Roshi No. 2 which are not processed with a smectite as contrast - and - said - same actuation was 
performed using two kinds of filter papers of No. 131. | 
[0 1 59] The measuring method of each trial and the formula are as follows. Moreover, a result is shown in the following | 

tableS. 

[0160] - Nitrite trial : make grease method 4-aminobenzenearsonate react with the bottom of an acid condition, and a 
nitrite, make diazonium salt generate, carry out coupling to N-l-naphthyl ethylenediamine dihydrochloride, and make L 
azo dye generate. As a formula, it sank in, 0.26mg of N-l-naphthyl ethylenediamine dihydrochloride and 0.57mg of 4- 
aminobenzenearsonate were divided into 100, and one of them was made into the trial section at the filter paper of one 
sheet. The solution of about 6microl was absorbed by one sheet. 

[0161] - Glucose trial : by the catalysis of a peroxidase, make the hydrogen peroxide generated by glucose oxidase 
react with a coloring indicator (the tetra-base and guaiac resin, respectively chromogen), and it carries out oxidation 
coloring. As a formula, it sank in, glucose oxidase 470IU, peroxidase 219PU, and tetra-base 13.0mg and 4.3mg of | 
guaiac resin were divided into 100, and one of them was made into the trial section at the filter paper of one sheet. The 
solution of about 6microl was absorbed by one sheet. }■ 
[0162] - Occult blood test : it is an approach using oxidization coloring of the orthotolidine by decomposition of the 
cumene hydro peroxide by hemoglobin, and the oxygen of the activity term to generate, and the same effectiveness is 
expectable even if it uses benzidines (3, 3\ 5, 5'-tetramethyl benzidine, etc.) instead of the orthotolidine. As a formula, 
it sank in, cumene hydro peroxide 52.6mg and orthotolidine 7.6mg were divided into 100, and one of them was made 
into the trial section at the filter paper of one sheet. The solution of about 6microl was absorbed by one sheet. 
[0163] - Bilirubin trial : diazonium salt arose from the 2-methyl-5-nitroaniline or sulfanilic acid which is the diazo 
reagent, and the sodium nitrite under acid conditions, diazonium salt was an approach using the reaction which carries 
out coupling to the bottom bilirubin of existence of the dyphylline, and generates the azobilirubin, as a formula, it sank 
into the filter paper of one sheet, the amount was divided into 100 at it 2-methyl-5-nitroaniline 3.8mg, 2.1mg of sodium j 
nitrites, and a little [ dyphylline ], and one of them was made into the trial section. The solution of about 6microl was 
absorbed by one sheet. 

[0164] - urobilinogen trial: ~ the bottom of acid conditions - 3 and 3' - dimethoxy biphenyl -4 and 4' - the reaction 
which carries out azo coupling to a - diazonium 4 boron-fluoride salt - using - as a formula - the filter paper of one 
sheet ~ 3 and 3 f - dimethoxy biphenyl -4 and 4' - it sank in, - diazonium 4 0.36mg fluoride of borates was divided into 
100, and one of them was made into the trial section. The solution of about 6microl was absorbed by one sheet. 
[0165] 
[Table 5] 
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Blot of coloring matter ... O: Bleed and make, x: Bleed considerably and be. Decoloring by washing ... Oidecoloring of 
is not done, x: They are quite those with decoloring [0166]. As shown in the result of Table 5, it stuck to the filter paper 
which sank in the stratified inorganic compound, without coloring matter bleeding, and it was not decolored by 
washing, either . Therefore, through the filter paper which sank in the stratified inorganic compound, it turned out that 
diffusion of coloring matter is controlled and elution is also prevented. Therefore, the generated coloring matter moves, 
or the test piece by this invention is not eluted, but can expect improvement in measuring accuracy and sensibility. 
Moreover, since there is [********] no elution of generation coloring matter, there being no concentration and 
migration of coloring matter by desiccation of the trial section, and soaking a test piece into a sample solution, it can 
measure simple. Furthermore, since polluting the trial section which the generated coloring matter adjoins with a multi- 
item test piece is lost, it is possible to narrow the width of face between the trial sections, and to miniaturize a test 
piece. 

[0167] Moreover, although it changed into a coloration condition which discoloration and fading were observed and is 
completely different from immediately after a reaction about one month after when air exposure was carried out at the 
room temperature, without shading generation coloring matter where an unsettled filter paper is infiltrated Even if the 
generation coloring matter by which the filter paper containing a stratified inorganic compound was adsorbed on the 
other hand carried out air exposure at the room temperature, without shading, change and fading were not seen for at 
least thr ee months. [ of a color tone ] 

[0168] The above fact shows the application of this invention ~ the same measurement result as immediately after 
reaction coloration is obtained ~ even when mailing a coloration finishing test piece to the inspection pin center,large 
of a remote place after extracting a sample in patient's home, for example and making it it carry out reaction coloration 
on a test piece if the test piece of this invention is used. That is, the test piece of this invention has stable color ation, 
and since there is also no elution by concentration and a leak of the coloring matter by desiccation, it is available also 
as such a test piece for mailing. 
[0169] 

[Example 3] On the polyethylene terephthalate (PET) film which carried out ultr aviolet treatment, coating of the 
solution prepared as shown in the following table 6 was carried out by 100 micrometers of thickness using the doctor 
knife, and it dried. This coating film was cut on every PET film 1cm square, it opened and faced across about 500- 
micrometer space like drawing 3 with glass, and the reaction eel was produced. The mimetic diagram of this r eaction 
eel is shown in drawing 3 . 

[0170] Hydr ogen-peroxide 2 mmol/L was added to this reaction eel, and the situation of coloring at that time was 
observed to it. Moreover, using the solution which a smectite was not added and also was prepared similarly, the 
reaction eel was produced similarly and the situation of coloring was observed. 
[0171] 

[Table 6] <Table 6> A reagent Final concentration POD 1 U/mL4-AA 2 

mmo 1/LEH SD A 2 mmol/L bis-tris buffer solution 100 mmol/L smectite *1 0.3%HPC-M*2 1% 

*1 Lucentite SWN(synthetic smectite: CO-OP CHEMICAL CO., LTD. make) *2 hydroxyethyl propyl cellulose [0172] 
By the smectite additive-free coating film, when a smectite was added to the elution of generation coloring matter 
having been observed out of the film, the elution of gener ation coloring matter was not observed. 
[0173] 
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[Example 4] The example of the production formula of the test piece of this invention which has the detection layer of 
a vesicular structure object is shown. The mimetic diagram of this test piece is shown in drawing 4 . 
[0 1 74] It was immersed in the reagent solution containing the enzymes GOD (glucose oxidase) and POD (peroxidase) 
which prepared it as the filter paper (the product made from Whatman, 2Chr) was shown in the following table 7, and 
was made to dry for 30 minutes at 40 degrees C. This filter paper was cut to 5mmx5mm, the double-sided tape was 
used and stuck on the end of the plastic film of 5mmxl 00mm white, and the test piece which makes said filter paper the 
trial section was produced. 
[0175] 

[Table 7] <Table 7> A reagent Final concentration GOD 100 U/mLPOD 100 

U/mL4-AA 5 g/LEHSDA 3 g/L phosphate buffer solution (pH7.0) 0.1 mol/L smectite 1% [0176] 

In this test piece, after immersing the piece of an exam in the urine which carried out point arrival of the 6micr ol of 
plasma to the trial section with the pipet, or was extracted in the cop and advancing a reaction, the reinforcement of 
coloring of a detection layer can be measured with a reflectometer etc., and the glucose concentration in plasma or 
urine can be measur ed. The layer of the vesicular structur e containing the stratified inorganic compound in this 
invention can be used in the test piece of this example as a detection layer which served both as the sample inhalation 
layer, the reagent layer, and the reaction layer . 
[0177] 

[Example 5] The example of the production appr oach of a test piece of having the detection field of the vesicular 
structure of this invention is shown. The mimetic diagram of this test piece is shown in drawing 5 . 
[0178] It was immersed in the reagent solution containing the enzymes GOD (glucose oxidase) and POD (peroxidase) 
which prepared it as the filter paper (the product made from Whatman, 2Chr) was shown in the following table 8, and 
was made to dry for 30 minutes at 40 degrees C. This filter paper is cut to 5mmx5mm, and it joins to the position 
(reaction field of drawing 5 ) of 5mmx 100mm another filter paper (the product made from Whatman, 2Chr) by sticking 
by pressure. Next, it is immersed in the dispersion liquid of the stratified inorganic compound prepared as shown in the 
following table 9, and a new filter paper (the product made from Whatman, 2Chr) is made to season naturally at a room | 
temperature. This filter paper is cut to 5mmx5mm, and it joins to the position (maintenance field of drawin g 5 ) of a 
5mmx 100mm filter paper (the product made from Whatman, 2Chr) which prepared the reaction field previously by 
sticking by pressure. In this way, the produced test piece is equipped with a sample inhalation field, the diffusion field, 
the reaction field, the maintenance field that adsorbs the detectable matter, and the field which absorbs an excessive 
sample, and the detection field is a maintenance field. 
[0179] 

[Table 8] <Table 8> A reagent Final concentration GOD 100 U/mLPOD 200 

U/mL4-AA 5 g/LEHSDA 3 g/L phosphate buffer solution (pH7.0) 0.1 mol/L [0180] 

[Table 9] 

<Table 9> A reagent Final concentration Bis-tris buffer solution 

(pH6.5) 0.1 mol/L Smectite 1% [0181] In this test piece, the sample inhalation field of the piece 

of an exam is immersed in the urine extracted in the plasma or the cop taken to the cuvette. A sample solution passes 
through a sample inhalation field and a diffusion field, it arrives at a reaction field and becomes reaction mixture which 
was mixed with the reagent and reacted, and a test piece is pulled up after passing through the field and maintenance 
field which adjust reaction time. The r einforcement of the coloration in a maintenance field is measur ed with a 
reflectometer etc., and the glucose concentration in plasma or urine is measured. 

[0182] The vesicular structure containing the stratified inorganic compound by this invention can be used as a detection 
field which served as the maintenance field which adsorbs the matter (coloring matter) in which the detection in 
reaction mixture is possible in the test piece of this example. 
[0183] 

[Effect of the Invention] According to the test piece of this invention, coloring matter etc. is spread, and cannot be 
eluted easily and high sensitivity and the exact and simple analysis of it are attained more. 
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2.**** shows the word which can not be translated. 
3 In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is a mimetic diagr am showing the diffusion condition of the coloring matter on the smectite sinking-in 
filter paper in the example 1 of this invention. 

[Drawing 2] It is a mimetic diagram showing the diffusion condition of the coloring matter on the unsettled filter paper 
in the example 1 of this invention. 

[Drawing 3] It is the mimetic diagr am of the reaction eel in the example 3 of this invention. 
[Drawing 4] It is the mimetic diagram of the test piece in the example 4 of this invention. 
[Drawing 5] It is the mimetic diagram of the test piece in the example 5 of this invention. 
[Description of Notations] 

1 ... Spot of coloring matter 

2 ... Coloring liquid with which coloring matter was removed 

3 ... Glass 

4 ... Coating film 

5 ... PET 

6 ... Filter paper into which the reagent was infiltrated (detection layer) 

7 ... Double-sided tape (glue line) 

8 ... Filter paper into which the dispersion liquid of a stratified inorganic compound were infiltrated 

9 ... Filter paper into which the reagent was infiltrated 

10 ... Filter paper 

11... Sample inhalation field 

12 ... Diffusion field 

13 ... Reaction field 

14 ... Field which adjusts reaction time 

15 ... Maintenance field 

16 ... Field which absorbs an excessive sample etc. 



[Translation done.] 



http://www4.ipdl.ncipi.go,jp/cgi-bin/tran_web_cgi_ejje 12/6/2006 



JP,09-184837,A [DRAWINGS] 



Pagel of 2 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



Drawing 1] 




[Drawing 2] 




[Drawing 3] 
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[Drawing 4] 




[Dr awing 5 ] 



http ://www4 apdl.ncipi.go.jp/cgi-bin/tian_web_cgi_ejj e 



12/6/2006 



JP,09-184837,A [DRAWINGS] 



Page2 of 2 



9 







1 k 




1 


1 1 

i 16 ! 15 

i \ 
\ i 


! 1 ! 

{ f 

14 13 1 12 ] 11 

! ! l 1 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 12/6/2006 



